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PREFACE 

A "Survey of Large-Scale Computers and 
Computer Projects," by Mr. A. E. Smith of the 
Office of Naval Research, was originally pub­
lisbed in 1947 and 1948 and was brought up to 
date and republished in 1950. Since that time 
the computer art has developed rapidly. and a 
large number of machi.nes that were then only 
in the design stage are now in successful opera­
ti.on . Early in 1953. Dr. N. M. Blachman of this 
Office undertook to gather all available mforma­
tion and publish a new "Survey. " In this labori­
ous undertaking he r e c e i v e d much valuable 
assistance from Messrs. J . B . Kruskal, Jr .• and 
J . J . Wolf of the Logistics Research Project at 
George Washington Uni.versity. and from LTJG 
D. L . Hogan, USNR, during a two weeks' tour of 
training duty at ONR , as well as from LT R. R. 
Weber, USNR, of the London Branch Office of 
ONR. The cooperation of the Computation Re­
search Team . Flight Research Lab 0 rat 0 r y. 
Wright-Patterson Air Force Base. in making 
available information that had been gathered for 
the preparation of a simllar survey is gratefully 
acknowledged. 

C. 13 . 1-1 '" .-J­
c . B . Hart. CAPT . USN 
Assistant Chief for Research 
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INTRODUCTION 

On the following pages are presented data on nearly one 
hundred automatic digital computers intended for more or 
less general-purpose computation. T his information was 
obtained, for the most part, during the month of February 
1953. by means of questionnaires. This compendium was 
made possible by the very nearly 100 percent response to 
those questionnaires. While this Survey is as accurate and 
complete as it could be made under the circumstances, it 
should be recognized that the data presented are subject to 
change in as rapidly expanding a field as that of digital com­
puters . Unfortunately. a few machines are omitted for want 
of information on them . 

Most of the entries on the following pages are self­
explanatory. butafewwords are in order concerning others. 
Tqe date when "first ready for use" must be interpreted in 
the light ofthe February 1953. date of collection of the infor­
matton. In the case of commercially available computers, 
this date often refers to use at the customer's location: in 
other cases it refers to the first useful operation of the com­
puter by the builder. The "floor area" refers in some cases 
to the entire room housing the computer. and in other cases 
tothe base area of the arithmetic, storage. and control cir­
cuitry. The unit "too" for cooling reiers to the amount of 
cooling provided by the m elting of one ton of ice per day at 
32'F. 

Storage is deSignated "internal" only when an instruction 
address refers to a single stored word. and tn some cases 
arithmetic registers have been included under internal stor­
age. Tapes which cannot be both written on and read from 
under the control of the computer are listed under "input/ 
output" media. In other cases the nomenclature has not been 
s ta n dar d i zed; "match. n "normalize," and "justify," for 
example, all refer to the operation of shifting a number left 
until its most significant digit is non-zero, and counting the 
number of places shifted. .. Logical multiplication" and "logi­
cal 'and' " likewi se are synonymous. 

At the end of the tabulation are three lDdexes : (I) listing 
the computers by name, (Z) Hsting the builders, and (3) giv­
iogthe geographic location of both the builders and the com­
puters. All left-hand pages have been leit blank in order to 
permit the reader to insert additional data which he may 
acquire. 

vi 
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!UlC 
(Automatic Binary Computer) 

sum Sf: Air Force Caobr ld6e Rl'!search Center, Catlbridge, Maua.chusetts 
I~S""l .l'fIDI>S: Air Force Cambridee Research Center 

(Financial contribut i onB oade by Air Research Development 
Com:"\e.nd anet the U. S. Air Force .) 

COPIES lYlllASlt: 

PRDGIlAIIIII IIIG SEIIYICE: 

COIII"trr11fG • "E; 

SE5T 

OPE RAT I 

FI ~1I A"~"; 

- ,~ . 
SU'· , 

IiG SCHE~ULE 

I IIrslWl< 

I p.re.~t 

PERSONNEl' 

No 
Not available . 
Not available . 
250 sq. ft . patER CDNSUII PTrDN: 7' ky. 

1100 cu.ft . win . FIRST PUOY FOIl: USE: May 1953. 
Comnley. oper~t~on on r elativel y fev numbers . . . 

EJoIG1"HRI~G Ptt08LEM sou I NG 

Sellid . lI,tnt. EnG. On. ErrGr.rr •• £f ron.o ... R.n.ir 

IIUIIS(II !llSE: 2 (8 or 10 externalJ..y). 
WORD lEft:;TII: 56 binary digits. 

• 

NUII UR RANGE: INStRUCTION ffP[: J'our-e.ddreee . 
NEGATIYE NO. UP. : Ones' com-plement. SEQUENCE CONUOL: Gener al store. 

Id II Totll 

OPEUT10NS:Add, Qubtract, multi'Oly, diVide. convert, conditioDBl. transfet', 
"and" I lIor". CO\lnt ones, or dor of ms.gn itude. 

nEED T.ln,'" ""dillon Itl 'leu 1011 o'~II'on t er 
Min. 1.) ms 

'no:: r. Ace.1S )0 ms II ... 

hel. of leeesl 1. e. 20 JUS . Z me .1' me 1.2 ms or leee 
"'TOIl.'" : C.p.,ity No. of atT ~uu 0 • ..,.0' ••. , S, •• d 

'" .... gn.tle n_ l.ngth of 
T1pe runet ton Wo.d. Tr.,k •• or 

Acoustic 

_. 
,CRTT". ""t Ion 

Chlnn," lilY. lI 'n. 

Magno tic »,..,., Internal. 4096 128 I SO m . < m Serial ~. )0' J. O ~ 

INPUT/OUTPUT: r,pe F\,I~cllon Sptld 

Flexowrl tor In-Ou t 

T4Pt SEARC II : 

1 

lllITHi'mC tWDE: Par allel. ClOCIl HltO. : ArithDetic unit 100 kc; drum 40 kc. 
COMPUTING HEIIEIiT: Flir-flop . 

CO" pO~ENrs: 1200 I.ubea, 50G ery9t.al~ . 50 relays. 
RElWIKS: OV8rtl O'.tI and order sensine checks are buil t in. The binary 

point location i8 variable. 



• 

ACE Pilot Model 
(Automatic Computing Engine) 

SUIlT n: Electronics Section, National. Physical Laboratory 
IIISTALlnIOIlS: N&t l onal Physical Laboratory, Teddington, England 

CO~IU ~UIUtll[: 

'ROGII:~"" '1f(; SEItYICE: Availabl e . 
COJoII'UTIIIG TIII[: Available. 

FlOOR UEA: 152 Ict. ft . 
COOUIoG: 

SUITED FOIl: IIEST 

OIt(IIATING SCII[OUlE 

I 1If'S/", 

I ' ." . ... t 

'[RSON~El; 

Sell.d. 

IIUIIIS(R USE: 2 

[II6II1HIIIIIIG 

Mo I"t. '" .... 

WORD LEI/GUI: 32 binary dlGi ta 
NUOI!!I[II IlANGE: 

NEGATIVE 110. RE'.: 
OHIU.TIQIIS: 

. 
SHED t .... "" Aaclhion 

I~I. Acun 
11 1 ... 

Ne •• 

ho;l. of ~c: .. s 

POW(!! CONSUlllnloN: 

fiRST READY fM USE: 

""0111[11 SOlVI" .. 

Error_Fr •• [ , roneoul " Ii. 
Idle 

IIiSTIIUCTlOII HI"[ : rWo-addres8 

SEQtJEIIC[ CONTROl: General etorage 

h' 11ut lOll Dhlslon 

2 ... 
2,. 

STOUGE: Capult~ No. of CRT ~cc ••• 0 .... 0110_ •• 

TJIII F ... etlon 

Me ,., , ~ 

INPUTIOUTPUT: 

fHon r 1 k\ 
fHoUer1 

HP[ S[ARCK : 

AR""MEilC 1tOO[: Serial 
COIII'UTl N!; H[II[ltT: 

'" Words 

,60 

Typ. 

P 

CO II PO" E"fS : About 800 tubes . 
u ll .... '1lts: 

IQg,..t Ie n_ ll",th 
r..,kl. or .... to,UTT" • 
.\c:oustlc 
Chatln.l. .. .. '''In. . 

l 18 . 
I 

". 
functl ... Spud 

." k 

• 
0 

ClOCK fR[Q.: 1 megac,ycle 

Total 

Sp .. d 
,f 

IkIt Ion 

I ""P. 
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Al/IIAC 
(Axel Wenner-Gren Automatic Computer) 

BUILT BY: Logistics Research. Inc •• Redondo Beach, California 
lMSHUATIOHS : AL1iEG Corp •• Cologne, Germany 

David Taylor Model Basin, Garderock, Maryland 

tOPIES ''1~ILA8l£: lor ea1e • 
PROGRl~~I MG S[RWIC[: 

CO~'UT1HG Ti llE: 

FLOOII AREA: POWER CONSU"'PTlON: 4 ltv. 
fIRST R[J.DY FOR USE: December 1953. 

3 

COOllIIG: 

nSf SUITED fOIt 

OP[RAT I 

, 
2S1 X 11.61 • 

Internal fane. 
General purpoee' • monorail calculations wind tunnel data reduction. • -

NG SC"EOULE EHGIHEEItI/tG PltOllllE II SOlV IHG 

Sch.d. ".lnt. '" . "' .. Erro._Fr.. Erroneous 1I:~.i. 
Idl. Toul 

I1 r .l", 

'"cent 

PERSONNEL: Routine maintenAnce is provided by the manufacturer for one year. 

MUN8E1t USE: 2 
'IfIOIIO LENGTH: 32 binary digits, sign. and 2 check digit •• 

HUII8EA RANGE: INSTIIUCIIO .. TYPE: INo addre8.,· 4 ordera/word. 
NEGATIYE NO. R£I'.: Sign & abe. value. SEQU[rcC[ CONTROL: Working storage. 

OPERATIONS: Add, subtract, multiply, divide, transfer, ablolute value, 
extract, negate, compare, overflow, shift, count dovn, input, 
output, complement. 

SPEED Tranlfer Addition IMu It Ip liCit Ion Oi"IIIOI'I 

Incl. Accus 
II ln. 1 ..B 
Ma • • m. 

hcl. of ltCtlS 1 mB J' ••• 14.JIllI 
'TnR~r.F. CaP'c It, No. of CRT Acc ... D .... DI, •• , Spud 

'" ltagntt Ic ,,- Ltngth ., 
T, pt ~unctlon IlIords Trlck. , o' ..... • CRT TJpt Mot 101'1 

Acoustic 
CI'Ilnnt I S MIX. \lIn. 

,. Internal 20l!8 64 S' m. Serial 
Vor 2 .. B • S 
Arith. 4 S 

I NP I,IT 10UTPUT: lypt Funct Ion Sp .. d 

""nor tan. .1.Q 
10 I -'1t ..rl. 

T.I'E SURC": None. 
AR I THMElIC MODE: Serial. CLOCK FREQ.: 67 kc. 

COMPUTING ELEMENT: 

COMPONE NTS: 

RE M.RKS : Of the 4 "Iyllablea- in an instruction vord, each may repreeent 
8. command. or an &ddrel8 for the preceding command if required. This addreu 
vill refer to a syllable or yo~ in either of 2 ·working storage- Channels or 
to an entire main storage Channel. Part of the computer 18 a test box, which 
can statically or dynamically test any of the plug-in units. 



Ill/Ill Ill: 

IIiSTAlLATIONS: 

COPIES 4Y4ILA!Lr: 
f'ROGI!4Jt11 1i6G SEIIYIC£: 

COII PUTlfIIG TI " £: 

FLOC!! AU ... : 

COOtl~G: 

BEST SUIl£O fOR 

OP[ IIAT IHG SCUOUL( 

, 

An(R)C 
(All-Purpose Electronie (Rayon) Computer) 

Birkbeck College, Univerattr of London 
Briti.h Bayon Research A'.DelatioD, Manchester 
British Tabulating Machine Co. - DC-l and DC-2 (Hollerith 

Electronic Computer) 
(The Rockefeller loundatioD, Imperial Chemical Industries, 
the British Rayon Research A •• ociatton, and the British Tabu­
lating Hachlnp Co. contributed support to the development of 
the cOIII:pllter.) 
lor sale. 
Available. 
AvailAble. 
20 .q.fi. 
None. flllST READY 'OR USE: 

General purpose· statistics • • 

2 lot. 
June 1952. 

ENGI N£ElllffG I'IIOIlLEIil SOLVING 

kh..:t. .... Int. "" . 0 • •• Error_Fr •• ErroneOUI '!.!f... r r Idl. Toul 

11 • • 1", 2 ~ " "tnt ~ 
P[IIS0M'In: 1 I118thematician, 1 clerical, 1 operator-mainterance man. 

HUIIIIEIt 11m: 2 (8 or 10 externallY'). 
'IIOIt0 lOlGTH: 32 binarY' digits. 

IfUItIICIt It.I.HG[: -1 to 1. IHHJlUCHOH TYrE: two-address. 
MEGUIVE NO. ItH. : Complement. SEQUENtE CO"TJlOl: General store. 

0'£It.I.TIOtt5: Addition, subtraction. multipl1ca.tion. 

5'££0 'n",t.,.. Addition jNultlpllutiOO'O Dhillon 

11Ie1. Acee" I II ln . _ 1 2 m. 1 2 1.2 m. lTD ed 
tt ... 2 8 ,.. 

hel. of 4c:ee,. 1.2 m. 1 2 m. , • , C.ple rtl Ket. of CItT ,!,cUll 

'" Itoll.,.tte ,,-
T J~e r,,"c:t ion ilardi Trlc:kl, or 

leouUle 
Chann, , I II ••• II ln. 

Ma2D.e t1 c dl"Ulll Interna 512 12 20 m, 11.2 m 

IMI'UTlOUT'UT: ')pe runet ton 

eletypevriter :z... 
-card ta1>u~ = 

TI.'E stUICH: Hone. 
UITH"!"C "IOOE: Serial ClOClI fIllEQ . : 30 ke. 

COIII'UTUG H[" [IfT; Double triode. 
COll rOM[MTS: 420 tubes, 30 relays. 

1I£ 1I41t~S: 

Or ... Dia ••• 
length ..... ortltTT r p, 

5 S· 
I' 

Sp .. d 

~ 

Spud 

•• 
IIIo tlon 

4 



A1'l!(X)C 
(All-Purpose IUectronlc (x-Bay) ComPlter) 

aUIlT 8': Birkbeck College, University ot London 
I N$TALLATlOH$: Blrkbeck College Electric Computation I.e.borato17 

(The Rockefeller Foundation, Imperial Chemical Industries , 
and the Brlthb Ta bulating Machine Co. contributed support 
to the development of this comput er.) 

COPIES ~YlILA8l[: 

rROG~AWW IHG SERVICE: 

COMPUtiNG TINE: 

POWER CO,,5UN'TIOII: 2 lat. FlOO!! A~[A: 20 sq. ft. 
tooLiNG: Hone. FIRST READY FOIl LlS[: End ot 1953. 

lEST SUITED fOR General purpose , . 
OP[RATIN G SCHEDULE [HGIMHItING 

Send. fq Int. lng. 0. •• Error_Fr •• 

1 Hr./", 

1 f>. r<; l nt 

P[IISOHlln: 

ML/IUIER 8AS[: 2 (8 or 10 ext ernally). 
WOIIO LENGTH: 32 binary dig1 ta. 

'IIOIILEII SOLV I Mli 

Erroneous R~lr 

NUN8ER RANGE: -1 to 1. INSTRL/CTION TYPE: Two-address. 

Id I, 

NEGATIVE NO . REP.: Complement. SEQUENCE CONTROL: General store. 
OP{RATIONS: Addition , subtraction. JlUltiplication. 

SPEED Tra".hr Addit Ion Iti lien Ion Olvhlon 

I"el. ke"'l 
WI". O_~ O.~ o 6 DIS 

loin. 120 mR 12 0 -'DlL ~2-"L 
hel. of Aece$s n m. 0 ma 

STOIIAG[~ tapaelty ~ . of CRT 4cnu Or_Dla_., 
I, "-9"ulc ,,- la"gth 

Type , .... <;1 Ion Word. Tra<;kl , or ..... orCRTType 
.\c:OUU 1<; 
Ch,,,,,,I. .. ... "I". 

I...."".tic drum Interll&l 1024 ~ 120 10 _6 • du 

• 

INPUT/OUTPUT: Type '""cllon Spud 

? d .11 
_,~ .... tab In&Ot>~ 2xl.5lLd~ 

nPE S{ARCII: None. 
ARITIIWETIC "OOE: Serial. ClOCM 'REQ.: 60 kc. 

COMPUTING {UIIENT: Double triode. 
CO II POII[OIU: 310 tube a, 3 rea;y_. 

R{ IURKS: 

ToUI 

Spud 
of 

10101 Ion 

· '000 

5 
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ABllA 
(Automatlache Rela1a Rekenmachine Amaterdam) 

IIUILT liT: Mathematiach Centrum , Amsterdam , the Netherlands 
I NSUlt_,'ONS: Matbematlacb Centrum. 

COPIES lUllllltE: No. 
I'RQGfl UIlWIG S[RVlet: 

CO" I'UTIMG TlM(: 

flOOIl lJtu: 80· xl6· plus delk. POWEll! CONSUII"TI~: 
COOLING : None . 'IRST litE"OT fOIl USE: 

, General pnrpoee • 

J D. 
1954. 

IIEST SUITEO fOIl 

DPEItATI NG SCII[DUl[ EIIIGINEEItING P"OIlLEM SOLVING 

Scl'lld. llalnt. '" .... [rror_f ... [r roneOll1 ~lr 

IInl ... 

' .. "nt 

P[flSOfCIfEl: 

NUIlIiOI IUSE: 2 (10 externally). 

Ieli. 

'I0Il0 lENGTH: 30 binary digits (instructions 15 
MUIlfIEII RANGE: -1 to 1. INSTRUCTION TYPE: 

blnar;y digit.). 
One-addreee . 

IIEG"fIYE NO. RE'.: Oneel complement. SEOU[II([ COif TROt: General .tore. 

Totel 

Ol'[flUlOMS: Add! tiOD r subtraction I multiplication , dividoD, print, etc. 

SPEEO Tre .. ,f, r .Idol 1 t Ion IllpllClt 101'1 Olvl.lon Shift Mull b 10 
III ln. 7. ... 7. m 87. m • 87. ma 2 .5 m. 27.5 ... h.cl. 4c.cus 

.S m 12 .S ... .... 2 ... 2 m 10 
beeL. of 4cns 2 m. 2 m 82 m. 82 ma 0 .0 

'!.TOR. , Cap.clt, lIo.ofOIT 0\0;0;'" 0 • .,.01 ••.• Sp .. 6 
I. ...9 .... I ;c ". l'lIgth of 

Typ. '''''cl Ion Words Tt.el .. . or ..... , CRTTyp. ~tlon 
4c:oust ie 
Chlllf\el1 .... II I .... 

d~m I 'nto· "A 1024 64 22! m. 2*", 
10, .1, 

INPUT IOUTI'UT: Typ. funet Ion Sp .. d 

taJ>e -.3ll. ' I. 
dee!ma 

UP[ SEdt": 

loR lTlIlI ETtC !tOOE : Serial. ClOCI! FII£Q.: 

tOIl PUn liG EWIEIIT: Selenium rectifier •• 

eowro_EIfTS: 500 tubes, 2000 selenium rec tifiers, and l~ relay ... 
It[M.RKS: 'lhl.S computer, though electronic J has been named a.fte r i ts 

r~L:' predecessor. 

6 



AVIDAC 
(!rgonne l

• lerston of the ~S Rtg1tal Automatic Qomputer) 

aUILT aT: Argonne l(ational LaboratorT, Lemont, nUnoi. 
INSTALlUl0N5: AJogonne National. Laborato17 

CO'IES AVA1LAalE: 

PltQGIt.WWING SERVICE: 

COWPUTIIffi TIIOI[: 

FLOOIt AItEA: 

COOLING: 

aEST SUITED FOIl 

O'CItAlIN 

, 
G SCHEDUlE 

" .. /WI< 

'''cent 

NUlla[R USE: 

WOIID LENGTH: 

NUltaE~ ItAIIG[: 

NEGATIV[ NO. It['.: 

Ro . 
No polio)" f1xe~. 
110 polic)" tixed. 

20 kv. SOO sq . ttl POWEIt CONSUII'lION: 

3500 cu..tt~II1n . FIItST "[ADY FOIl liS[: In operation nov. 
General 8cientific • 

ENGINEEItING PltOSl[1I SOLVING 

Scl'l .. d. N.lnt. [;;;-: .... Error_fr.. Er ron.ou, 1t.".lr 
Id I. 

2 (16 extornally). 
40 binary digit. (instl'Uct1ans 20 binary digita). 
-1 to 1-2-39• INSTRUCTION TYPE: One-ad.dreaa 
'l\rOIl' oomplement SEQUENCE CONfIIOl: General store. 

Tout 

O'[RlT IONS: Add, subtract, multiply, diVide, seTeral transfere of control, 
partial 8ubatitution into the memorT. 

SP[[O Tn"'hr o\cId ilion I t I lic.t Ion Dhl.lon 

I IIln. ?n ... <no n. Ann n. 
Inct. Acc.u r II.,. 

hcl. of ~c'"" 20 'na Mn' .. 
(TOIt~G~: CIopI'c Ity No. of CRT t.cUU Or .. OI ••• , Spud 

'0 ... g ... t Ie fl. L.ngth .r 
Typ. Function Word$ Tr"kl. or 

-'Coultl.: 
...... or CRTT~p. 1I0t ion 

Chinn. I, III ••• Itln. 

liioc tic Jnternlll. 1024 40 20 Al, 0" Parallel. I <e.,. 
\ •• 

~cTl.Po Dfiternal 50 000 40 20 • 20 lAO' w/ ••• 

''''UTIOIIHIIT: lyp. ~unct lOtI Spud 

. Tolotfpe In-Out 12 chara.cters/.ee 

TVC S[.ItCH: POllible in both di:fectionl. 
ARIT~~ETIC "IOOE: Parallel. CLOCK flt£O.: 

CO~~UTING ELEWENT: 

COW'O~ENTS: 2800 tubel, no crYltale, no rele.yl. 

7 

ItE .. miS: The aach1ne 11 currently in operation for porblem solving, using only 
256 vords in internal _amorT end no external. memory. but h ,tUl being debo.&ged 
(March 1953). A .ingle external magnetic tape unlt of' preliminary design vl11 probably 
be installed within 6 or 8 JIlant-ha, and the tntemel memory wll1 probably be Increaaed 
to capacity in that time. Later it is planned to install 4 tape units of great • .,. 
capacity and perhaps higher speed. The logical design of this comput er 18 modell,d 
on the lAS compnter. 



IIUILT II ' : 

IMSUlLnlO~S: 

COPIES 'Y~llllIlE: 

I'ROGRA IlIiI ING SERVICE: 

COIIMING Ti llE: 

HOOR 4IIEA: 

tOOLING: 

eEST SUITED FOR: 

O'(RATING SCHEDULE 

P£ASDHIIEl: 

JIU'II!I(lI !lA5[: 

IfOIitD LUGTH: 

NUIIlI[R RAIIGE: 

3ARX 
(Bin!r Automatiak Rell-Ialkylator) 

MatematikmaskinnAmnden. Arbetsgrup 
MatematikmaskinnAmnden. Arbetsgrup, Kunglig Tekniaka 
H&gakola , Stockholm , SYeden 
(This group is eupported by the Svediah Board. for Computing 
Machinery e.nd the Royal Telegraph Administration . ) 

No. 
Available. 
Available. 
710 sq. ft. POWER tONSU .. PTlOII: .5 kw. 
None. fiRST READY fOR USE : February 19.50. tabulation. 
General purpose ; integrat10n of o.d.e.,matrix inversion,/ 

ENGINEERING PROeL[M SOLVING l~i 

Sened . Iql .. t. En. Dey. Error_fr.. [rron.OtIs R. II. PrO 
4 

80 

ToUI 

4 operators, 3 mathematicians, 1 maintenance man, 1 clerical. 

2(input 1. decimal,output i. octal or dec1mal). & sign. 
2.5 bits for numerical part & sign plus 7 bits for exponent/ 

8 

NEGATIVE 110. REP.: 

OP(IIIAT 10115: 

10-19 to lOly IN~nUCT lOtI tyPE: ~dre .. . 
Absolute yalue&s1gn ~[ovEIIC[ COUIIOl: Non-remO'9'able plugboard.. 
Several transfer and addition operationa, multiplication, 
logical add1t10n, shift, input, transfer exponent to numerical 
part of number. transfer 6 d1gits of numerical part to exponent, 
and. output. 

S~[ED Tun.hr Addition !lult Ipllnt Ion DhlslQfl 

1",1. 4cceu 
11110. 

1Ia- . AVERAGE 00 c 100 •• 100 •• Dr 1 
hcl . of A~c,n 

STDlur.r: C.plClt1 Ho. of CAT 4(;(;, .. Dru.OII •. , Sp .. d 

'" tQg ... tlc TI. length ,I 

Type runctlon 'tbrd. TrlC_., or ..... or CRT Ttpe lIot Ion 
Acou.tlc 
a.lnn, I I lIu. "In. 

Relay ree:iatera Interna 100 I ... ." 

I H'UT IOUTPUT: Type '-" .. ctlon Speed 

2 binary n .-h"" tR~' 1o, nM no, 

~ •• 
3 tYllewritera 1 R •• ;. ;,., 

tV[ HAIIC": None • 
.... IfIlMETIC "00[: Parallel. CLOC!! fI[f) . : 

COIIl'UtllIG [W'EIfT: Relays. 
CO .. 'OtIE"TS: About 7 • .500 relays. 

R["'II;KS: See G. Kjellberg and G. NeO'9'iuB , "The BAll, A Syed.hh General 
Purpose Relay Compnter," Mathematical Tables and other Aids 
to Computation. V, No. 33, pp. 29-34 (Jan. 19.51). 

l 
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Bell Comput6r. Hodel V 9 

BUILT n: Bell Telephone Laboratories. Murray Hill, New Jersey. 
INSTAllATIONS: National Advisory Committee for Aeronautics, Langley Field, Va. 

Ballistic Research Laboratories, Aberdeen Proving Ground, Md. 

(Where two figures are given below, the first applies to the 
NACA machine and the second to the BRL machine .) 

CO'IES lYAILABLE: 
I'ROGIIAllloItNG m:YtCE: Available at BBL to groups engaged ~ national defense work. 

COIiPUTtliG TINE: AvaUable at BRL to groups engaged in national defense work. 
!'lOOIl AII(A: 1150/1600 sq. ft. POIER CONSUIIPTtON: ZJ/S lew. 

COOLt"G: 7!-ton a . condJroneflRST RUDY FOIl USE: 1946/1947 . 
eEST sumD FOA' General-purpose repetitive t}omputing with little inpllt . . 

OPEUT I NG SCII(DUlE (IiGINf{IIING 1'A0BlEII SOlYING 
Schild. IIllnt. Eno. , .... Error_fre. Erron.ou, All Ill. 

Id Ie Totll 

Hr,'WIt 1.01: .S I 0.6.0 .00/8: .7 .111.0 1. 12 4 
Pereent 0.91: .. 6 I 0.;/0 

. 
lO.lil 12.9 .S 16. 21: .9 . 

PEIISON"EL: NACA: 1 operator, :3 maintenance men, * mathematicians, 1 cleri­
cal. 1 in training for maintenance. 
BRL: 1 maintenance man, 2 mathe~aticians . each decimal digit. 

NUIIII[It uu: 10 (biquinary code). .2!!! of 2 ~ ! of 5 relaye must close for/ 
WORD LEMGT": Sign and 7 significant dec-lul digita and exponent of -19 to 19. 

NUIII5EII lUNGE: ± 10-20 to :C 1019 • INSTRUCTION npE: '!'hree-addresa . 
NEGATIVE "0. UP. ; Magni tude and a ign. SEQUEIICE CONTROl: Punched paper tape. 

OPERHIONS: Addition, 8ubtl'act!on, !L'Illtiplicatton, diYiaion . '!'here are 
tables permanently built into tha ~hine for the sine, cosine. 
inversa tangent, common logarithm, and antilogarithm . 

5'EEO hln.hr I\dd1tlon '" lIeu Ion Dhlslon 
IIln. 0 . 0? • 10.-'.'0 0.' 'M" o •• ,c-Incl . ~c ... 

10.' .,_ I,., ••.. II ... 0.07 • 10 .0" 
hel. of 4c ... 

" .. ,," CIIpllelty NO. of CRT .foeCII .. Or ... Oil •.• Spud 

'" !qgnltle ,,~ length of 
Type Funct Ion Words Tr.c ... . or 

~ou.tle 

..." or CRTTJp. MotIon 

Chinn. I. lin. IIln. .. , Ilnterna 1; ?O Ill' 170 l!!SPa..ane 
ta". I Externa I Unltd lUouall "" ].!mi 2' ssc. 

IIIPUTIOUT'UT: Typll Funct Ion Spud 

Paner ta". lIn &. ();J. 20 frames per second 
.. srs "081" second 

TlPE stAllCH: Possible in either direction. 
ClOCK fIlEO.: 

CQIIIPUTING ElEfII[lIT: Relays. 
COIIPOII[I/TS: 5000 relays in each of the two c~mpa.tera comprising each in-

RE II A~~S: stallation. The operating schedules ~efer to the average for 
the two. At NACA they are attended only 80 hrs/wk, at BRL 40. 
The srroneoua time is due entirely to human errors : the idle 
time i9 due to stopping during unattended operation. See F. L. 
Alt. Mathematical ~ Other ~!Q. Computaticn. no. 21, 
pp. 1-13 (January • and no. 22. pp. 69-84 (April 1948). 



Bell Computer, Model VI 

IIUllT IIY: Bell Telephone Laboratories, Murray Hill, New Jersey. 
INSUll--.TIOIIS: Bell Telephone Laboratories . 

COPI£S ~Y'IL--'lIl£; 

HlOGJUIIIIING SUVIC(: 

(;OIII'\I1'IIiG TillE: 

HOOR AI~E.: 12 bays ~E~ CONSU~PTION: 

COOLING: fiRST REAG' fM USE: 1949 
II(ST SUITED FOR· General plrpose' network analysis and matrix calculations • • 

OPEII~TI" SCMEOUlE EIIG III((IIING HlOlIl(M SOt'l~ 

Scloed. IQ'nt. £ •• " .. Error_Fr .... Erron .. ous R .. air Idh TOUI 

I tlrs'''' 
I Pe'unt 

IhNlIfR IIAS(: 10 (biquinary code), 

10 

WOIIO UIIGT": 

IlUMlI(1I JUNG(: 

S1gn t 3-, 6-. O2 10-dec.-digit factor and exponent - 19 to 19. 
±.10- 9 to ±: 10 O. IIISra:UCTlOIi n,(: Three-address. 

II(GATI'( 110. II(P.: J.lagnl tude and sign. SEoo(IIC[ COIITROl: Paper tape . 
OP£RATIOIIS: 

S,[[O 

I IIln . 
IPIC I. Ace .. n r 

II ... 

There i, prOVision for viring in ZOO subroutines of up to 20 
steps by pass~ 2000 insulated vireG through the appropriate 
coila. Trigonometric, logarithmic. complex, impedance, and ad-
•• ... .. ,. ""', .... -, •• -~, .n .. 
Tn .. shr Add It I ... ~Itlpllutlon Dlvlsl ... 

hel. of Iocc ... , 

(T ..... ll:'· C.plchy 110. of CAT IocCISS 0,_01 ••.• Sp .. d 

" 
... g ..... tlc n. l ... gth .f 

T,p .. 'UIICt 1 ... 'I\Iordl T •• cks. or 
Acounlc 

..... orCItTTyp .. Not;on 

Chlnnlls ~ ... 1I1n. 

IH'IIT/OUTPUT: T,p .. funct Ion Spud 

d a- 'n_, ""'... • "" V'., nn <n , 
. • " 

r-n HlACM: 

UIT""'[TI( 1((10[: CLOCK'"EO·: 

COtiPUTlIIG (W"EIfT: Relays. 
(OWPOII(IITS: 4300 relays and 86 cold-cathode tubes . 

R(lIo\'1IlS: 'lhen the checking circuits fall to indieate satisfactory op­
eration. the computer automatically goes back and tries 
again. Since failu:es are eften due to transient relay-con­
tact failure, the second attempt is generally successful. 

• 
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Bendi.x. Decim • ..l DigJ.tal Diffcrcntici An~:.:;er 

8UIlT BY: :Bendix Computer Division, Bendix Aviation Corp. 
IN~U LUT 1 0N~: Bendix Computer Division t LOB Angeles. Calif. 

CO"E~ AV.IU81E: No. 
PROGRAllIIING SERVICE: Yee, 

COIlf'UTIIIG TIII(: 

nOOR .tJIU: 

COO LING: 

eE~T SUIT[D FOIl' 

O!'ERA Ti NG ~C"EOU l[ 

I "rs/"" 

No. 
20 sq. ft. 

Solution of 
ENGINE[~ING 

Sched. .. ,I ... t. '0 . 
3 

POWEIt COII$UII 'TlDM: 4 kw. 
FHUT RUOT FOIl usc: January 1954, 

differential equations. 
PII08lE N SOLVING 

O.~. [rror_fr •• Erron.ous R •• lr 

1 0 1 
I !'ue .... t 7.S 2.5 75,0 2.5 7.5 

Idl. 

5.0 
PEII~DNNEl:' 1 operator, 1 maintenance man, :3 mathematicians. 

NUIIUR USE: 10 (excess-3). 
WOIID LENGTH: 6 decimal digits, 

IiUNIIER RANGE: Variable. IIiSfRUCTiOIi HH: 

NEGATIVE NO. RE' .: Complement. SEQUE NCE COIITROL : Special drum .tore. 
O!'EUTlOIrIS : Add dyll to Y

m 
and cul.tiply by ~. 

The computer baa 60 integrators . 

SPEED T ..... . h, "dd it Ion Itiplieltlon Dhillon Iteratloa 

1nc:1. Ace ... ' 
111 ... . 10 m. 
II ••• 10 m. 

hcl. of AcCl u 

'l.TOIIAr.r, Caple 1 t 1 /10. o f CRT Acc.n Or .... OI •••• 

'0 1b '1 .... tlc ,,- l.n'1 th 

T,p. Function Words Tricks, or ...... orCRTT,p • 
Acounle 
Chann.ls lin. II ln . 

Magna t ic Drum Internal 15 LJ'I'Idia. 
2·lo~ 

INPUT/OUTPUT: T,p. Funet Ion Sp .. d 

"l"ape Jleao..er 1111''' 
..... p. IU'ltPl' 
''YP.,.,.".r jOUtpnt 10 charaeter!Laec. 

I 
T.,[ StAItCH: Possible in reverse direction. 

ARlTtlW[TlC >lI)OE: Serio-parallel. CLOCK FREQ.: 204 kc. 
tOIU'UTlNG flE IIEIIT: 

COIIPOII[NT$: Number of tubes not yet determined, 2400 crystels. 

Tolil 

"" 1M 

Speed 

•• 
/lot Ion 

OOOr"", 

JUII.I,.IIKS: Can compute new initial. conditions during each solution and 
recompute the solution vlth the ney initial conditions. 

11 
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BESK 12 
(:9in!lr Elektronisk Sekven8-KaUcylator) 

IIUllT liT: MatematikmasldnnA.mndens .'lrbetsgrup,KUlli:l1g 1'ekniska H~g8kola Stock-
INSHtlHIO~S: Kunglig Tekn15ka H~gskola holo, S",edea 

(This group 15 supported by the Swedish Board. fo r Computing 
Machinery. ) 

COP! [S AYlllA8l(: Ho. 
PROG~~ •• ING SERVICE: 

COItM IIIG TI ItE : 

FlOOR ~RU: About 10 sq. ft. '<!WER COffSUIt PTIOOC: 14 lew. 
COOlO.G: 2000 cf!!). FI~Sl _UDY FOR USE : 1954. 

em SUITED F()4t· General }:Urpoae'government scientific & industrial comp.lting • • • • 
OI"(IIAT IIIG SCIIEOULE EIIGINE(ltIIlG ROIllEIoI SOLVUG 

Sc.,..d. llalnt. EnQ. o.v. Error_Fr •• E,ron. oy, _. p.; r Idl. Totll 

IIr" .... 

I p.r" . .. t 

PEIISOMN£l: 

NUIlUIt !lASE: 2 (10 externally) . 
I0Il0 lEItGTH: 40 binary digi ts (instructions 20 binary digits). 

MUlle ER RANGE: - 1 to 1. INSTRUCTION TYPE: One-address. 
NEGATIVE ItO. II( P.: Twos I compleaent. SEQUENC[ COltTIIOl: Genera l store. 

OPE RATI ONS: Addition, subtraction, multiplication, logica l t:TIlltipl1cation, 
shUt . 

S'[EO TfI .. , r .. ~dltlon ....~t; Hut Ion Ohl,lon 

Itl ... SO ,$ SO •• < . 100 ~< 
lnel. Ace." 

" SO .5' I ..... 
[_<:I . of ,,",cln 6 « 2<0 ,< 

stORAGE: c.p.dtr No. of CAT "",,,,,, Or_DI •••• Splld 

" 
lla9 ... tle n_ L ... gt" ., 

Ty". F .... ct ion Word_ Treck. , or ""'. " .. CItTT,p. Ifo t Ion 
Acoust 1 c 
Ch ....... I. wn . .. i .... 

Electrostatic(Vo8. Internal 2s6 40 2S, <IIPI 
I I 

d n ,m 81Q2 2~6 20 

" , 1 ,~ 

U~UT'OUTPUT: Trp· funct Ion Spud 

ielec:tric 'M.ner~tane Innnt ~OO oI •• c 

In., co. ,n "' 

TV[ !oUIICH: None. 
AR ITH W[lIC Il00£: Parallel ClOC~ FREO.: 160 kc. 

CC*I'UTl Hr> (lE II~"': Triodes and diodes. 
COWPO"ENT$: 22.50 tubes, 200 crystal rectifiers. 

lI[tl4llKS: It is hoped to double the spot density on the cathode-ray 
tubes and obtain a 5l2-vord memory. 



~c ~ 
( ':\ ina r,v u t,(,rv ic £ouputer) 

IIUllt Ill : Ecker t - MllUchly Di v i Aion (Re:n i ne ton Rand I nc . ) . Philadelphia , 
I II STA l U T IOII S : lT or t hrol) .A ircraft Corpor ation, Penn. 

CO PI ES 4V 4 I LAlIl[: 

I'tIOO "41111 IN(; SEAV ICE: 

CO II PUTING Ti llE: 

FlOOfl 4IIE4: 

COOLING: 

BEST SU !TEO fOR 

O-[U TI N G SCH[OULE 

"r./'II'k 
Per e;en t 

, 

PERSOlitfEL: 

Hawthor ne, California 

20 s o. f t . I'OI'[R CONSU" PT ION: 

FIRST RUOT FOR USE : Au.""':Us t, 1949 . 
Cene rl\l purpose • 

[ 11(; IN[[II 111 (; I"tOllt[1I SOlV 1101(; 

s':' hftd . 1I,ln t. [nq. ..... Error·',e. [ r ronlOUS Re .I r 

Hl/IlBER USE: 2 ( 8 ex t e rnall y ). 

Idl, TOl , . 

WORD LE NGTH: 30 b inary d i l;i t s g, 81":11 (in"ltruc tion:t 15 binary d i p;1t s ). 
NU" BER II . NGE: -1 t o 1 INSTRUCTION TYPE: On~-q, '~ rOS8 , 

N[GATIVE NO. REP.: "wO., 1 c /)!'!'l"l1en!!'nt. SEOUE NCE CONHIOl: "t" r.~rn1 " ·, or~ . 

OPE R ~flONS: Add, ~ubtract , mu1tlnly. divi de , trnn ~ fe r; t r an<jf"r 
con t rol. inpu~ , output, s top. 

sPEED TrllIs f. , Ad d ition ~I tJ..~l lut lot> Dl .. l l ;ot> 

III l n. 

~" 
Inc l . k e;en 

I l ?OO h ?Oo III .. . 

[ . e;I. of ~e;e;. s s nnn " 

"""" Caplc;1t~ ~. ofCllT ~cc.ss 

'" IIIIglI.t Ie ,,-
Ty pe ,une; t lon Wordl Trlckl , or ...... 

Acoult Ie; 
Chl nne II 11 ••• " In. 

14ercury delaY lin • I nt.e r n bJ. S12 16 11l_~, -",dd , 

I IIPUT! OUTI'UT : Type f une;t lot> 

Keyboard h mut 
MSRTll"! tic t~ ~ 
Typewr lttlr 

TlP[ S[lItCH: None. The tape 1s 
l AI TII II[l IC Il00[: Serial . 

controlled manually. 
CLOCI! f A EO. : 4 triC . 

COII PUTI NG Elt"l EIIT : Tubes . 
COII POIIE ~ tS: 700 tubes . 

Or ... O; ••• , 
l.ngth 

o r CATType 

IE " 

Speed 

Spu d ., 
Mot Ion 

A[lI lAIIS: See A. A e Auerbach , J . P. 'Ecker t , J r., li . r . Shaw, J. R. 
Weiner, L. D. Wilson, sThe ~i nacft . ~. !.S'~' t Vol. 40 , 

. pp. 12- 29 . (Jan. 1952). The stor age and ari thmetic units 
are compl e t ely duplicated; a difference durine c omputation 
stops the c omputer. 
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sum sT::Burrougha Adding Machine Co., Philadelphia, Penn8ylT8nia 
IIISUlUTlONs:Vayne UnlveJ'a1t,y Comp.1.tation Laboratory. Detroit. Michigan . 

CO"IU AVUUSlE: Bot available. 
I'ItOGIUIIDII" UftVICE: AYailable. 

COlll'UT ifiG TI llE: Ava1lable. 
'lOOtt AREA: 1200 sq. ft. 

COOlIJlG : 

lEST SUITED ,0lIl' General. purpose 

OP' [!tAT IllIG SCMEDUU EM~IM[[1I1I1G 

So;"'-~ • 1I.lnt. ,. . .... 
",./"" 
P'''Ullt 10 0 

I'O.[~ COIISUII,.nOIl: 35 lew. 
"I~ST UAOY '011 uu: 'e'bruar,y 1951. 

",OIlEIl SOLVING 

Er~r .. [rron.aul R •• 1 r 

P'CRSO"IIEl: 1 operator, 2 malntenance, 4 mathematician., 

JlINII[It uu: 10 (exceee-three code) 
'I0Il0 lENGTH: 9 decimal d1g! ts vd. 

I~I' ToUI 

IIUM&ER !tANGe: Dee, pt.anyvhere 1n/IN5Tllucnoll np'E: One or tvo-addrese (Programmable 
IIEGATlVE 110. ME".: Complement SEQUENce CONTROL: General store change). 

OP'EIUTIOIIS: Add, subtract, IIUltipl,y, divide, compare, extract, shUt, 
Input-output. 

S'EEO Tr'"lhr Addition Itlpllutlon Dhillon 

Incl. Ace.n L lI ;n. .17 l'!.I. <0 
lIu. 

hel. af AcG.I. 

n, .. , '-paelt, 110. af CRT AeC;'" Or .... 01 .... , Sp ... ,. tqg ... t Ie: TI. l,ngtr, .f 

"P' FunGI lOll Wordo Tr,cks, or -. r CAT Typ. Mot Ion 
~OUIt IG 
Ch,nn.I. .. .. ~II'I. 

Magnet 1c Drum ntt!lrnel 800 16 12 11 S" 

IIIP'UTIOUT"UT: T,P' Funct Ion Sp • ..:I 

TeletTPe In-out 6 char •• c 
Photoelectr1c tape reader InPUt ..llllL 

TV£ SE'-'ICH: 

.tJIITHII£lIC" !:nrh1l. CLOCK FREQ.: 125 kc 
COIIP'UTIIiG ElE II , ~ 

C()IIP'OOI[IIrs: 3211 tu es, 6113 crY8tal. rect1tierl. 
R[NARKS: Thh cOmplter vas assembled trom »u.rrCJU&ha Pulse Control 

Units. These units are aval1able separately. The computer 
bas an automatic vc;rd.-ch.eck digit vh1ch i. a ve1ghted count 
of bite eo4n1o 3. It aleo baa an. arithmetic overtlov check: 
8Dd tape 11Dchroniam check. 
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CADAC 102 
(Cambridge Dig~tal Automatic Cocputar) 

BUILT In: Complter Research Corporat:on . Bavthorne. California . 
I IISULU TIQfI'$ : Project Linzoln. Jrofassachusetts Institute of Technology. 

(Owned by the Air For:e Cambridgu Reaearch Cent9T . ) 

tOP I ES .t.VAILUlE: No . 
PROGltA llll lttG S[IIIVIC[: Wat available. 

COIIM'I NG Ti ll E: Not available . 
FLOOR AREA: 3, f't x 2i ft. 

COOtlNG: Built in. 
lUST SUITED fOR: (l , 

O'[RA' oro 

POWER CONSU~PTIOM: 5 kw . 
fiRST IIEADT ~OR USE: January 1952 . 
~ 1,rge. 

""' , .'"L E" 0. . I E' 
~~ Idl. 

".,'" ,,,""' 
'[R50N~(t: 

1111118[11 'ASE: 2 (8 externally). 
WORD lENGTH:)6 binar y digits (instructions 42 binary digits) . 

NUIiUIt UNIi[: - 1 to 1 . INSTlIUCTIOtt n,[: Three-add:reS8. 
NEGATIVE NO. lin.: Magnitude and. sign . S[QtI£NCE COIITJtOl: Gen~ral stoTe . 

OP[RATlOIIS: Reasonable set of threE.-add:-8as co:mman.ds . primari ly lacki ng in 
inp.lt-cn.:.tp.lt cc.a:na.nds . 

S' EEO Tr."sf.r Addition ~I tlf.! lc.u Ion 01,,1 sian 

1...:1. AcC.~ « m. 6- ms q~ ... I ~, "" 
~a • • 

E~ cl. o f A(.CIIS 

UOR' 6F: C.paclty ~. of CRT 'cn .. 0, ,,,,,01& ... , Spud 
;" -"9",tlc ,,~ l,,,gth -, 

Typ, f'u"c t lon Wo rd, Trac~I . Of .... o r CRTTyp • Mo t Ion 
.t.c:oust Ie 
0 .. "",11 II ••• II ln. 

M82netio drum Internal 1024 16 .25 .... lII.' .JL 11 ? "d' 

INPUT/OUTPUT: Typ. Funci Ion Spu d 

Keyboard Inw.t 
Type"'rit~ t _ DIU 

UP[ SURC" : 

ARtTllliETIC woo[:Serial . CLOCK FIIEQ. : 100 Icc . 
COIIMIIiG ELEM£IrT:Crystal d1od~s and flip flops . 

COII POIIE~Ts:195 tu'bB'J, 2500 crysta.~ :-ect1fiHr9 . and 10 reI&.Y's . 
1I(lIlIlKs:During the first four months of operation , covering 170 hours 

of operating time , threa faults oecu~rad . requiring Ii hours 
for their repair . 

15 



10 

I IHlT lyCOI:lpate r ::lesear ch Cor'Ooration , Ea'tlthor ne , Cal i f ornia . 
I ~ S Tl. L l.lTlOllS'l Special or der . I #8 usn P-G School . "onte r ay . Calif. 

#2 8: "4 Ar -:.y Or c. •• Whits Sand.s P:-ovir.g G-r aJ.nd . Las Cruces . ll . t' • 
f'J Rand Corn •• Santa Honie'3-, Cal!! .\ #9 Gul f Res . 8- Dev . Co .• Pittsburgh, 
f5 ~Taval Ord. Tes t Station, In~okern . Cal if . Penna . 
'6 Army Chem . Center , 3dt;ewood, ~·~d ' \ +10 Pr'.ldantial Ins ,Co . I Newark , N. J . 
#7 eRe Co~tin~ Center . 

CO' I[$ ~ w _ lt ~IH£For sal e or r ent . 
~Rll!ll tl.r; SHiller: Avail a ble. 

COII l"LlTI,oG Ti ll E: Avai l abl e . 
FlO(lft Ult A: 8 sq . f t. ,"" • .:~ ';iJ.';Y"I 'TIYlo. 6 i>:w. 

COOllloG; Inte rna l fan . FIII$T IfU'V FOR USE: l!.,.y lQ5J . 
II[ST SUITED '''III' Gener a l p.tr po .. e . . 

Ol'[U TIIiG SCHEOULE [ ~ iiIH[[IIIHG I'IIO.Il( II 50\'0'111(; 
Tohl 

xfl.d. W~lnt. Eng. Oev, Erro.-Fr •• [non.oll. lI. ft.lr 
I,ll, 

H r .'~ 8 0 1 2 0 1 8 
".relnt 4 0 82 ~ '. 0 lOO~ 

P£IISOIIUl: The fo r egoi ng oper!it ing schedule is zuarar. teed i n t he lea se . Es t l ­
mated per sonnel re~ul~emeDts a~~: 1 o~erator . * ~lntenance can , 
and oatbemati cian(s) . 

~ Ult8nt SASE: 2 ( 8 or 10 ext~rnal:y"--8 , 4, '2 . 1 cct!.e) . 
'l1)li:0 UNGTM: ;6 binar y d i g its ( i nstructions 42 binary d1~it8) . 

MIIII!![11 UflG[: - 1 to 1 . 111$TIIU(T1011 T1~£; t;'h..-ee - lddress . 
NEG AT 1' ! 110 . II(P . : YAg"l.l':.ud.e and s i grt.. SfQUEII(( t~TlIOl: Ge!"'.cro.l store . 

Ol"£IUTIOIIS : Full set of arithr:~';ic , 1 ieal . and. i!ln:.t - :m.tPlt orders . 

",,,,n,,,,_ 
~ 121t~, I .,'" ~. >< M ?< ".e 

Inc I . 4(.c ... ~, 

, c..II" 1\ y I ~~~/fi .n~u lo r~~~ :~. ' Spu d 

'" ,,- •• 
Typ. ' Uflc t Ion Wl:>rdl "", I"' tRT Tr p· l411 t lon 

I ;::;:;::: 

drum ' OCh , >< ~, r 
h , ~. '0 

tA~ SOC --;- ;., 

, ' YO ' ; 

tane I.n& . ""r 
I'" .... ~ r" W,," <6 col s lAB 

t."~ \'n!'. "'c ' 110 ; .. 
HI"E 5[ l lltll: Possibl e i n f>ither d i rection cn sE" " ~r~ tapeoz -AIIIT"II(Tlt OI'X)E: Seria l . ClOCIii fIiEa.: :"00 r 

tOll I"\lT1 I1 ~ H(II~IfT: Cr ystal diodes and flip-flo~ . 
COIO POOl (HTS: JOO tubes and about 4000 cr;r~tal r n

:" I flers . 
II[ " AII~S: The computer yill halt autc.r:-.at!C&l1 .m nnp:-ogram::.ad overfl ov 

and on nUl:lbe r p i ck- -..lp instead c,f .:t-r.a.nd . 



C.WlIC 
(California Digital Computer) 

8um 8f: Electricel Engineering Division, Un1v. of Calif." Berkeley 
INSTALLATI ONS: University of California 

(The Office of Naval Research contributed financial support 
to the development of the computer.) 

COPI ES ~H1UII L[: No (but plans and drawinge w111 be available). 
PROGR~IIIIII.G SERVICE: \i111 be generally available. 

COII!'\lfIIlG TIItE: Will be generally available. 
HOOII AREA : 100 sq. ft . POWEll: CON5UII PTl ON: 10 lev. 

COOliNG : None. flllST READY fOR USE: SUmmer 19.53. 
I5EST SUITED FOR General purpose (large memory small output moderate speed) , , , 

OPERATING SC IIEOUlE EttGl NHftl NG 1'R000tEW SOlYUG 

Sc hild. ... . ln to E~ ,. .. Error.Fr •• Er roneoul R"a l l r 
1<111 Tot- I 

I IIrl t lfle 

'.rtlnt 

NUMBER !ASE: 10 (6-4-2-1)" 
WOR D lENGTH: 10 dec1raal digits and sign (inatructions 6 decimal digita)" 

NUIlISEII RANGE : -1 to 1. INnRUCTlQII nPE: One-address 

II EG.t.T IVf NO. REP.: Absolnte value & alp. SEQUENCE CONTROL: General store. 

, 

OPERATI ONS: Add. 8ubt ract. multiply. diTlde. square root. plus subprogram 
and conditional 8ubvr ogram opera tIons. (MultIply and divide 
operations provIde for eithe~ r ounded or full length results.) 

SPEEO Tr . .. s f.r IIdd It lOt> I t! I lu t ion Oi v lslon 

I II l n . 600.,e 600 ma m. 10 ... 11..;1. Ac cu . 
~ V 'm. " . m. .a m. II • •• 

hel. o f M;U II 84 "0 -" ;,. m· I n .,. 
,,-.'-" Clp.cl l y ~o . of CRT M;C . " Or ... OI I •• , Sp ... 

" 
'l6gMt Ie ,,- l i ng til " TfP· '"net Ion 'IIlIo rds Tricks. or 
"'-o .... t l ' 

-, Dr CRT Typi I'ot Ion 

Chinn", II II ... II ln. 

Kagnlltic Drua Internal. 10 000 200 [ 1 7 [Ru. , 
I?~.,~~ 

IIiPUT / OUT PUT: Type FUrle t Ion Spu d 

~oto-electric Tane Reade:! Inn' t I.i\n ,,~ ... J 
lexowriter Punch ./ 

HPE SU RC H: None l 

ARITHIIHIC llOOE: Serio-parallel. ClOCII FR EQ. ; 144 ke. 
COMPUTING EWlIEIIT: Diode adder (decimal). 

17 

COIl f'OH EII TS : 1100 tubes, 1300 crys t el l"eetiflere (12 rfil&ys in power suppl7) e 

REII.A ~ I(S : :rinancial support .of !'f.Iaea.~h and developDent personnel fro. 
CI!lR. Equipment t'urnished 'b,. UnI'rerait7 of California. See 
P. M. Morton, -The California Dig ital Computer,- Mathematical 
Tables and other .1149 to Cc~~tatlon, T, No. )4, pp 57:61 
{April 1951r.- - - , 



18 

IIUlll Ill : Rogan Laboratories, InC •• New York, Hew York. 
I NSTALlATIONS : Westinghouse Xl~ctrlc Corp. (YAPD) (owned by A!:C)" Pittsburgh,Pa. 

Johns Hopctns UniTersity (ORO) (owned. b7 U.S. Anny)"Chevy ~se, 
Jfev York University t liew York 01 ty ,1'. Y. • 
Nucleer Development Assoc1ates"Yhlte Plaius, N.Y. 

CO"E$ AYAILA!lL£: For sale - for rent at a later date. 
'ROGII A.IlItIHG ~£RVIC[: AvaUable. 

CO" 'UTllOG TIII£: 

"lOOI! ~II[A: IS sc . ttl I'OWU COII$UOI 'tlOtI: 3.5 lev_ 
COOWIG: :&.000 cfm bull t - in. FIRST IIUOW fOR USE: March 1953 

eEST sumo FOR- General - purpose s c ientific C'O!DpU.t1n& • • 
OP[RAT III G SC"EOUlf [JIIGIH[[IIING !'IIOlllEll SOLVING 

Sc:h&d. ".'nt. Eng. 0 ... ·• [rror.F,. .. [rrOf'lIOUI R.p.' r 
lei I, Tohl 

lin/WI! 

I 'uc.nt 

"[~SONNEt: 

11l1li8(11 'USE: 2 (e'Jt:1Oernally 10 8.!1d 16). 
~D lENtil": 41 binary digits (instruction. 20 digits). 

NI,oIU!EII IIA'IGE: - 1 tt.J 1. USTlWCTlOot n,£: Qne-3.ddrcss. 
M[GAlIn 110. "f'.: COlliP1.~ilif;L.t.. SfOU(fIIC[ COlfTllol:Genel'al-store. 

1nt.1. 

O'(IIlTIOIIS: !.d.~':'l :I~n, .J"~btl act ion, mul tipllcatior.. (",1 th Oll.d wi thou t raund-oft) 
divlsion, transfer., dec1mal -1-inary converdon. shift. J transfer 
of cont~~~, lnput- autpnt . 

"'" 
, 

'~a~ 
Ace, .. I ::~~ '''' ,7 "'e . m. 

•• '"'" ms b ma me 08ma 
h" •• " .... ... DIS . .. s . ... III " • 

Capleit, Aee •• s l or':.':~~ :~. , Spud 
" 

n_ •• r,tll f .... etlon WGrds I~.~~~i. 
I~::::: 

...... lor CRTT,p' MotIon 

D,..,.". 

, 

U,[ 5[A"C": 

'"'T~~(TIC ~~(: 

COIIII'UTI~~ El£"EIrT: 

CO"'Ofol[~n: 

iI: 

S"lrbl. 
l11p-nop. 
7C(l tub ••• 

~to 

'". 

.... ",. 
;<. '0 l7 . sl~ ma 32: r~s 

10 

ClOCK FR(IJ.: eo 10: . 

R[ II.1I1(5: The Circle ':'OI:I~:~er was developed undex- the auspices of 
Hoean Laborato~les ~ New York UnIversity. and NUclear 
Development Associates. 
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Consolidated EngL-•• !"-ng Go~or"tion ~dc1 36-101 Computer System 19 

IIUIlT I!If: Consoltdated Engineerine Corporation. Pasadena, California 
1N$T4llUIO/IS : Consolidated Engineering Corporation 

CO'IES AV4ILAeLE: For sale, poe8ibly f~r rent. 
I'ROGRAlllt tJIG S(RVIC(: PossiblY available. 

Posaibl1 avatlable. COIt'Ul tNG TIllE: 

lEST 

O'UATIN 

FLOOR AREA: 

COOtI IlG: 

SUITED FOIl: 

G SCIIEDULE' 

" " I .,. 

' .rcent 

HASONIIEl : 

1')0 so ft. PO'E~ co"sU"~TlO": ? ltva. 
2000 cf= buil t in.fII!ST ~(40T FOR USE : ~ 1953 
Go el th t1 el d 1 Uti ner -purpose .... em .. e an ee en 

(NG I lifER LJlG f'IIOIILEIi SOLVI NG 

h,6. Ma lnt. {n • On . Error _Fret £rron.OUI '!.!.2! I r 

NUIIBrR USE: 10 (B-1~_l representation) 
WOItO mGT": 10 dec. diP,it. 

MUllet!! AAlIGE : -1 to 1 IN\ TAUCTtOIl TYP[: 1 address 

e 1 t comnulatlOD. . 

161. Tout 

II[GATIV( 110 . A('.: Sign &: aba. Talue S£QUEIIC[ CO~TA:Ol: General store 

111(;1 . 

0'£R4TIONS : Addit ion, l!Iubt.r8.~tion, IInlltipl1cation, 41"11.sion, float1..n&-poJ,nt 
operations , lo~ic&l mnltipllcatloD, comparison, transfer control, input­
output . 

Sf'{(O T . .... f •• 4o:Idition It I tlullon Dlvl.lon 

~ ~ n _h ", 10 _0 l2.4-"1 ,t,c;e ... 
()I 2 as 2 ... 18.~ •• 12.~-,," -L •• " .l -

h e: I. of 4(:e .. ' o ... 0 ... 18.8 ... 12.2 
STORAGE; Cap.c It, 110. of CRT /OCC ... 0'l/1li01 ••• , Sp .. 6 

I. .... gn.tlc ,,- l .ngth of 
T,p' Funet Ion Words T,.e ••• o. 

,,",oust Ie: 
'" .. ofCRTT,p. Mot Ion 

C".nn.l, ...... II ln. 

Magns tic drum Internal 80 rec1r 1. '70 ~p ~'2'~' 
ulatin I ,~. , I~ 

'0". 
track "' Internal 4000 ~er,,"J 

IIIf'UTIOUTPUT: Typ. 'unct Ion Sp .. d 

•• . ,.". - I 

It.r 

Uf'£ SU~C": Bone 
4RITIlIt[lIC 1(00£: Serio-parallel CLOCK fIIEO.: 140 kc 

COIIf'UTING [l{It[lIT: Flip-flop 
CO"' I'OIl[IITS: 1200 tubee, 3000 crystal rectifiers 

R(1I4~KS: The -loops- on the 'l.rGa r ecirculate information between magnetic 
heads 'peed 1/10 of the dr'\m periphery apart. AutOlllatic checks are 
built In for add-subs tract overflow, forbidden 4-bit codes, and improper 
divisions (dividend larger t.han UTition). A special 4-diglt regieter 
facilitates 8lteration of addres,es. floa t ing-point programming, and 
tallying of repetitive cycles. 



· 

· 

· 

· 

· 

· 

· 
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CRC 105 20 
Decimal Digital Differential Analyzer 

BUIlt Bf:COt:'lputer Research Corporation, Hawthorne, California. 
ItlSTAttATlOlIs:Army Ord •• Ballistic Research Labs . , Aberdeen Proving Ground, Md. 

Navy Bureau of Ordnance, Washington, D.C. 
Lockheed Aircraft, _bank. California . 
Naval Qrd..!l8.IlCe Test Station, Pasadena, California. 
Holloman Air ?orce Base, Alamogordo, rew Mexico. 
(Army Ord. contributed s'lpport to the development of t he cocp.1ter. 

CO'IES AYlilABl£:For Bale or rent. 
I'ROGUIIIIIIIG S(ltWIC(:!iot available. 

Q)NI'\ITIIiG TIII£:Not available. 
flOOR "[4:8 SCi. ft. !'OWER COkSl/II'TlOW: 7 kw. 

COOlIIo(G: Internal fan. 'IIII$T READY fOIl IIS(: February 1953 . 
lEST SUITED J<OR: Solut ion of ordinary and some partial differential uations. eq 

O'[RATING SCHEDULE EMGINE£IIlffG f'IIOlltElI SOLVING 

Seh .... Iblnt. En • Du. Enot_ft •• [rron,ous ~.o.;r 
Id I. 

IIf,JIIIt 

I '.re.nl 

I'EIISOII~Et: 

IIII~!EII IAU: 10 (2* .4.2 .1 code). 
WOIIO WfGtll:6 decimal d1gi~ for numbers. 

NUIlBEIlt IUNGE:l to 106 or 10 to lJIISTlIlICTIOII TIH: Special. 
NtG"'''[ NO. ~[I'.:Tensl compleo.ent . ~QUENCE COtfTIIOl: Spec 181 drum store. 

OI'ERATlONS: Step-by-step integrat ion of ordinary differential equa 
Limiting, servo. decision, end other uses of integrato 

SI'EEO T .. nsf.r .ldd It Jon Illplltulon OI ... lslon 

Totll 

tiona . 
rs. 

hotl. Atee .. II ln. ." .ftO - .~ .. Hno " ..... ~ ,,' ... 
hel . of Ace ••• 

"T .... "~: '-plclty "0. of CRT 4cn .. On •• Ola •. , 

'" "'gnltlc ,,- langth 
Typ. r .... ctlOtl Word. Tricks, or ...... or CRT Typ. 

AtO\lstic 
Chl"nlls 1I1~. Olin. 

M"""etic '"'m Itnternal 60 int. A Seris. "dia 
r~at.n .. 

IIf'UTlOU"UT: TJPI runctlon Sp •• d 

Kevboard Inmt 
w 

, n1 ntt •• 

10 et .... ~. 

H'[ SU"CII: 
UITIolltTlC 1fOO[:Seris.l. ClOCII; FIU~.: 100 kc. 

COIiI'\lTllfG Et[lIflfT:Crystal diodes and flip-flops. 
CO .. POtI£IITS: A bou t 200 tubee and 3000 crystal reetifiers. 

IIEII_IIKS: This cOmplter 1s of the MADDIDA tYJlO • 

Sp .. d 
of 

~tl",. 
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eRe 107 
General-Purpose Computer 

tlUItT 8v:Computer Research Corporation , Hawthorne , California. 

21 

IIiSTAllATtONS:Army Ordnance. 'ihi te Sands Proving Ground , Las Cruces. N. M. (lih! teaac) 
Navy Bureau of Aeronautics, Washington, D,C • 

COPI(S AVltlAIREiFor sale. 
PIIOGII;"IIIIIMG SERVlccllot available. 

COIlf'LlTING nlirNot available. 
FLOOR lJlEA:)OO SQ.. ft. P1).E~ COHSl/loIntO,.: 18 kw. 

COOLUG¥aste-water cooled. FIRST READY FOIl USE: April 1953. 

OP[RATING eEST,~~U~'T;"~~~~~~~~~~~~~~~~~~~~~~~~~~~~~;t;;~~;;~ 
I'[IIS0NNEl: 

MUNDEll BAs(:lO (excess-three 
~o lEIIGTK$ dec itlal dig! ts 

Nl/IIIIEP ~ANGE:-l to 1. 

Idt. Tot •• 

code) . 
and sign (instructions 11 decimal di~its). 

INSTRL/CTlON TYPE: Three-add.reS9. 
ItEGATlV[ NO. REP.Jfagnitude and sign. SEQUENCE CONTAOt: General store. 

'lie' I . 

o"Elurlo,.s~d.d1t.lon. subtraction, multiplication, division, shift, logical and 
magnitude extraction, overflow test, algebraic comparison . e~uiva­
lence, input. output. 

SPHO· Tn"lfe. Add It 101'1 hi Il~.IIOlI 01~111on 

lVBl!'G, 1? ma 1< m. "" ma "" ma 1< m. 1 1( ma i? m. 
Ac:uu r II ... 

[.e' . of Ace.u 

~TnR.r.~· Cap.e I t r No . 0' Cfll AcC.1I Or_Oi ••. . Spud 

'" IbglMltle ,,- l,,,gtll •• Trp, F ..... ~ti ... !Iordl T,.cks.o, 
""oull i c 

.... or CRT T,p' MOt lOll 

Ch ...... ' I II.". lIin. 

Maenet l<: drum Internal 1000 10 14 m. a ., I ?On.- 1 

'~'m a 10.0on 10n I"" m. n 1 ?O" 
• +o~ 1 <y'a. nnn , On .0 n l?fln .. I?*, aa. 

I~PUTlourpUT: Tlp· funct Ion Spud 
Ka.~ a~-'- 1 T, ,,' 

. 
He ,~~ R_< ITn~ On 10n 

.0.;'. {M • 1 1 Tn"""', eo •• 11< .1 n ,e 

Tm SEucM :Po9sible in either direction on several tapes while computing. 
all:tTHIlETI C llooE5er1al. CLOCK fIllEa.: 100 kc. 

COIII"UT1~6 ElEIoIEIIlCrystal diodes and flip-flops. 
COlol'0IlEIIT5£,O tubes. 8000 crys tal ree tifiers. 50 relays. 

lI:(tW~Ksfl'he internal-storage access time is decimated by the use of 10 
heads per channel. Checks are incorporated for forbidden digits. 
unprogrammed overflow, and number pick~p instead of command. 



• 

C.S.I.R.O. Msrr I 22 

IUILT IJT: Div. of Radiophysics, COIImloDvealtb Scient ific &: Industrial Research 
IJfSU tlATIOtIS: Div. of Bad1ophysics. C.S.I.R.O. Organization (AustralIa) 

CO,.U lV_IU&U: Bot available. 
PIIOGIIA IIII IIIG SEIIVICE: Bot available. 

C(l1IM"UIG TlII[: Available to local research centera. 
FlOOR .\AtA: 400 aq. ft. POI EII COII$U",.T10Jf: 15 leva. 

COOLING : FIRSf RUDY 'Of! USE: October 1951 • 
SUITlO FOIl: flEST 

OHRATI"6 SCHEDUlE 

II" ,,,,, 
'.rc ' ~t 

Matrix operations 
[11(; 1 II£[II: IIiG 

s.eh~d. lllaint. En • 1M •• 

differential • auation. 
PROlIlEIl SOlYING 

Error.Fr., EnonloLli R. Ilr 

-~, rl 
aIlS 

Idl. TOtil 

, nnnra~or. 2 maintenance, 2 mathematicians, 1 clerical. 

fII\IIt8['11 •• $[: 2 (2 or 10 exhrnal17). 
worto WIG'": 20 bit •• 

MUletll RUGE: -1 to 1 INSTRUCTION pn: One-addre88 

N[GUnE 110. 'UP.: COI3plement. SEQUEMC£ CO'fTROl: Genera l store. 

D'[IIATION:;: DITislon IIllat be progre.sed. 

F""ct Ion ..... 

UP! SEUtll: 

lItITIIII£TIC owo[: Serial. ClOCI( FII:EO.: 333 kc. 
COIII'UTlMG HEWEn: 

Spud 

" !lotion 

co .. ~ .. [ltTs : 1800 tubes, 1500 crystal rectlf1era, JO relays. 
JlE IUJIKS: See T. Pearce,.. -An Autonatic COlllll1ter 1n Australia, · Mathematical 

Tables .!!!! ~ !.!SJ!. 12 Computation,. VI, No. 39, pp 161-172, 
(July 1952). 



CUBA 2J 
(Calculateur Universel Binaire de l l A rmement ) 

SUIlT aT : Societe: d'Fhectronique at d'Automatisme . Paris , France 

INSTAllATIONS: Labor& t oire Cent r al de l ' Arml'!ment. Paris . France 

COPIES ~VA'LA!LE: 

1'ROOIIAIIiWIG SEIIVICE: 

C0 141'UTtllG TI NE: 

FlOO~ AREA : 1000 sn. ft. 
COOtl IiG: 

BEST SUITED FOR' 

OPERAT I IfG SCHE~ULE' 

11",,,,, 
I P.rt.nt 

EHGINEERING 

S<h.d. IIllnt. ,. D ..... 

NUII!£1I SASE: 2 (10 externally) 

I'OWER COWSUIIPT ION: 25 lew 
FIRST II[.I.OY FOR USE: J a nuary 1954 

I'IIOalEIl SOLVING 

Error-Fr • • ErrontO". R. II. Idl. 

WOIIO LENGTII : 25 or 50 binary dig i ts (instructions 25 binary d i gits) 

NUIISER RANGE: INSTRUCTION TYPE: Two- $.lddres8 

NEGATIVE NO. REP.: COr.:lplement except in sEOUENcE CONTROL: (}eneral store 

OPERATIONS: mul t Iplier 

SPEEO h.nefer Addition .... tt Iplltlt Ion Ohlslon 

Inc t. Acttn 
II ln . 2 m. 2 m, 2 
lol l". 

htl. of Act.n 

5TO"A(;£: C.PIC!t, NO. of CRT 4c:t.u ,. "'-gn.1 It ,,-
Typ. Funtt Ion Word. lr.tks . or 

.t.c:OUIt Ie 
Chlnn.l, lin . loI in. 

Mrumetic drum [ nternp.] ~2 _ 761\ 2<6 1h 
~lect rl'lm l) • 

'.l e v Hnn' ,t. 
~ .. t • 256. 

• 
INPUT /OUTPUT: Typ. Funct Ion 

Photo.lnc'ric t"De l2oo. 
TaD. t ..JA 
~, or -<-

UI'( HAII:C": 

ARITllllnlC 1100[: Serial CLOCK FR[O. :100 kc 
COIiPUT III(; nOIEIIT: Germanium diode s 

COIII'ONENTS: 

R{IWIKS: 

..... 
nl 

Or" .. OI ... . , 
l.ngth 

or CRT T,p. 

",. 

Sp"d 

TOtil 

Spttd ., 
MOt Ion 



!lUIlT II ' : 

I~STHl4110tj5: 

(0'1[5 AV4ItAIL[: 

PROG~lu .. tNG 5[111 1([: 

C!l1II'IJlUIG TI II(: 

HOOD: AIlE.: 

COOllIIG: 

IEH SIlIl[t. FOIl' 

O~(_., I ii Ii SCII{OUtE 

~, ,/'" 
I '. tc, .. t 

. 

/Cl)'IoIe[1I e~Sl: 

WOIIO LE"'GTII ' 

Oflllolllf'l IIAHr.r: 

hEGATIY[ NO, II{'.: 

Ol'fItHIONS: 

S'HG 

Incl . "celtis 
I MI". 

III •• 

(.,1. o f AC ~'I' 

nnU!lF: 

T,p. 

lit: D.l~ Lin. 

DYS!!A.!: 
( S. oo.,1 ;.-,C) 

.Jloctronic Comrute:::- I..3.1; '1':lt.OT. I 

Wo. 
Availability not 
Availability not 
200 BO. ft. 

yet determined. 
yet det~rrit!~d.. 

l'a" ~R C~"5U"·TT"": 20 ky . 

tandards • 

4000 c.,f t ,/min. 
General.-p.u-pose • • - -

,,;15T R[AO' "011 115(: July, 195;, :'I.t the earliest. 
simulation some olasses of -ea:-+1me control. 

rIlG'~HItI~G ,",oelEIol SOI.V'JtIj 

5:II.d. "'" I" t. " .... ErrOf-fr~. £rron.ou~ R.p.l, Idll Tou l 

. 

~. ~t,t.t" :tn~l.y; 2, 16, e:xtoernally; o.l.pb8merlc inp.t.t/outplt. 
4.5 binary digit!;. sign digit, ID).d check digit. 
-4 to 4. 'N5TlltJCll0tl TY'E 'ftl:o ,e-~dre.s. 
A'bs . Talue & sign.. .~EI"" ,,' . f"rl!or. ral storage. 
J.ritMetie, choic~. Pi'ogr8lll control , input-au.tput . Operations 
include IIIW!IlIaticm., ocCUCl1l.o.tloJ'l. .iuatlt1cation, hilt, and 
storage and re~et of contents of program counters ("file-). 

Tnnsf., IIdd it ion It 1 Ilut Ion 01 .. h10n I'll. 
m11118$ 0.2 2.4 2.4 o 1 

.5 3.6 3. 6 0.8 
0.05 2.1 2 

, C 0, • 
c..p'cit'l /10. or CRT 10<: ... ,. Oru.OI .... , Sp .. d 

" 
..... gntt Ie ,,- l.ng th .f 

FUflct Ion WordS Tr.ckt, or .... or tilT 'yp. IIot Ion 
.\cOUll Ie 
ChIM.,I. "'Y. wIn. 

nternal 512 64 384,.,. 48 All S01'ieJ. 8 word.! 
M_et.;o. T.!-p •• or t:xt.rnal lJOOO. , 1 .l~1C Serial 1200' '/sec 
Huth Viro B.tt1~~.rnal 2COOOe , 0.1_ Serial 2000' , , •• 
:.&gnat c Dr\UI ternal. 8500 240 17 iDS (.,4 ... Serial. 600 rJlIOj 

IIfl'UTlOUTI'UT: 

TV£ 5[":(1': 

IJIHIlIt[lIC ..001' 

COOII'UTlIiIG H[II[1I1 

ClIIIP'OtlCtln: 

A(lfAOS: 

Typt Fu,,,tl.,., Sp .. " 

Elexovrlter Kelb'd & l\"iu u,: In-out :to c~~ter. second 
.d ""per ape n-oo.t 10 characters second 

1agnetlc Vire ,-Pairest In-<lut '3500 diR1 ts aecond , 
Possible in both dirsctions. 
Serial. CU'CII '''[''.: 1 lIett.72Cyele. 
German1llm diode svltches, tube a:pl1!!e'rY , and delay line •• 
~OO tubee in.coml1.lter plus 350 in ea-=:h memory- cabinet: 20,500 
~ry.t8I rect1rle~D. 
Input end autplt can proceed couCUl'l"enU,y vith ar!tru::ettc. 
PrOTistan 1. made for octlJ.p11nl; the acro8tiC memory and for 
up to 16 magnet 1.:' tapes. .A!t od4-even lIemo&7 check is wilt in. 
For further information, see NBS Report 1951, ·System 
specifications for the DYSEAC,· 1:.7 Alan L. l.einer, Sept., 1952. 



EDPM Type 701 
(Electronic Data Proceos ing Machines) 

!SUitT lIT: In ternat ional Busines s Machin~s Corporat ion 
III $TAlLUIOIIS: 18 government aeencies and commercial organizat.ions 

will haVe installat ions by March 1954. 

COPIES AVlIU.SU: For rent 
I'ROGIU IIIIING SERVICE: Available . Instruct ion in programming g iven each month . 

CO MPUtING Ti ll E: Ava ilable. -FLOOR AAE"': 

COOLING: 

POWER CDIISUilPT IDII: 

FIRST READT FOR USE: 

88 kva ( 80 IN) 
April H53 

BEST SUITED FOR' General p.lrpoae 
D~ERAT I NG SC IIE OULE ENGINEERING PROSLEII SOLVING 

Sc:h.d. ~llll. E" • On. Error_F,., E, ronlCUiS R. II, 
Idt. 

"", ... Varle;- cordfnl!" 0 in!\ tal aU n 
~,r(;' nt 

PERSONMEL: Varies acc ording to install at i on ; cO"'lple"c maintenance 
fu r nished by IEM. 

IIUtoISEIt e ... s(: 2 (usually 10 t!xternally) 
WORD lEIIGT": 36 binary dip,its (instruetionR U~ binary di;~1t8) 

NIJJI;9ER U~GE: Variable binary pt . INSTRUCTtO~ TYP(: One-addr ess 
NEGATIVE 110. RH.: Sign ~ abo. value SEQUtNC[ CONTROL: Oeneral store 

OP£~ATIOfiIS: Addit i on. oubt r ac tion. multiplication, dlvision . round, 
shift, tr8Jl9fer, teot for zero or n'!'P:" t.1v~ 

5~[[0 Tnnsf,r Add it Ion Itlpllutlon Division 

" I". I ,< ." ,< '" I <00 '" <no 
I"cl . ~e'n . f.r.';:' f-r,f, I cno cno I. II ... 

hel. of Aeeus I I I 

. ~T"""'r.'· Caple Itl No. of ctlT Aceln 0'_01 ••.• 

" 
149,,·tlc ,,- L."gth 

Typ, Funet Ion Words T'.cka.o, ..... rCRTT1P' 
Ac.oustlc 
Chi""' I s ... ~. III" • 

Electrl'l!ltatic Int.~ 2041\ 72 12 I •• ~" 
• dM'm R,O? ,w. 10 .. · " 

M~n. t. l" t.An. I.'._~A' 

INPUT/OUTPUT: TYPI Fu"etlon Sp.,d 

M8.F.ne t ic tane In-Out I , 2 <0 wn.d. n.n ... 
Cvd .ad. 

-

C~ ,;, I ,,;' ,nn ?? _ 

Prin f er I Un -, 
n 

HPE SEARCH: Reading posl!Iible in both directions 
4.IIITllllfTIC ~E: Parallel CLOCK FREO.: 1 mc 

COtiPUTl IIG EWIEIIT: Flip-flC'lp 
COil POHEllfS: 4000 tub"!s; 15.000 crystal r ectifiers 

Toul 

Sp .. d 
.f 

IIOt Ion 

Mnn' 
-.nn-
, .n 

25 

in. 
in, 
in. 

REIIA'IKS: A r edundancy-bit check is u~ed on the m8P.ne+ic tapes . Counter 
overflow. division , ~~d print i nr, ch~cks a re incor porated . ! card may contain either 72 
decimal or alphameric charac ters or 24 36- bit words. The 701 is the ~lectronic Analytical 
Cont r ol Unit , the 706 is the Electrostatic Stor age Uni t , the 711 is the Punch~d Card 
Reader, the 716 1s the Alphabetic Printer, the 721 is the Punch"!d Card ~ecorder . th"! 726 
1s the }.!B.ltnetic Tape Reader and Recorder ( G 'tapes), and the 731 is the "'.agnetic Drum S+or8.l!t".. 



lIDSAC I 
(Electronic DelaT Storage Automatic Computer) 

BUilT IY: University Mathematical Laboratory, Caabridge. England 
IIiSTAlU TlOIIS: University Mathematical. Laborator;y 

(Cambridge University contributed to the developnent of the 
cOlDpt1ter. .lBO, installed at J. Iqonl Co •• London, is an 
engineered version of EDSAC I.) 

CO~I[S .... UL .. lE: No. 
PROGRAW~ I~ SERVICE: 

CO MI'LlTIII!; Ti llE: Not available. 
FlOOR .... t ... : 121 x 121. 

tOOll~G: Window fan. 
II[ST Ge al SUITED FOR: nor -puopoae. 

O' £R U IJrI G SCII EDUlE [ IIGINEEII'IIG 

Sene<!. ilia Int. '" Dev, 

"'s, ... 
, .,unt 

HUW!l~ tUU: 2 (10 externally). 

!'OWER COIISUMI'TlOH: 15 kw. 
FIRST II(ADY fOIl ust: June 1949. 

I'IIOSUW SOlV,II!; 

E. ,or.'", [,ron.OUI R, ,I r Idl, Toul 

26 

WOIIO lE~ijTII: )4 or 17 binary digits and sign (ins tructions 17 binary dig its). 
"'lJ~EII II~IISE: -1 to 1. IIiSTRUCTION nH: One-eddres s . 

NEGATIVE 110. II:E'.: Complement. SEQUEIfCE COIIUOl: Q.eneral. store. 
0'[IIITI0II5: Add, subtract, lI11l.tiply , shift , -and". 

S'EEO rr.n, f. r .I<Id It Ion Itlpllutlon Ohillon 

I ~ In . 
Incl. 4(.en'

l l~ 119 1.~ ID' 6.0 -. 
he I. o f 4(.,," 

STOfI I GE : c.p.e It1 Ho. of CI'IT AccP" Or _OI ..... Sr;t .. d 

'" \Ia ~ .... tlc ,,- L ... ~ til of 
Typ, Funct Ion Word. Tric k, . or 

Acounlc 
..... orCItTTyp • ,",01 Ion 

a. ... n.l, 04 ... Ol in . 

Mercury Delay ~ Internal. 1024 12 6no . 
17-d1d' 

~etic Tape 
worno, 

Ixternal • 
l i'I 'UT/OU1PIIT: Typ. Funct Ion Sp.ed 

PaNl!r Tane {Ii-hole. IT"~' ""_<n " "' Paner Ta -
TlP[ SEAIICII: 

, IUTII IIOIC 1lOO[: Serial. ClOCI( FIIEO. : 500 kef 
COtII'UTl IIG EL[ II[IIT: Tubes. 

CO" HItI( !'ITS: 4500 tubes. 
1I(" ,QK5: XDSAC I has refined marginal-checking facilities. See 

N. V. WilkeB, DaTid J. Wheeler. and Stanley (J.111. ~ 
Preparation .P1 Programs f or .!ll Xlectronic Digital COffiter, 
Addison-Vesley Press Inc., Cambridge, Mass achusett8 ~51). 



lIDVAC 
(Electronic Discrete Variable Autooatlc Computer) 

BUilT Sf: Moore Sehool, University at Penn871vanla 
INSTUUTlONS: »al11atic Research Labpratoriee, Aberdeen Proving Ground, Maryland 

(OWned b~ Army Ordnance Corp •• ) 

COPI[S AYUlAlIlf: 110. 
PlIOGIIAIIIIING SEIIVICE: Available to groUpg engaged in National DefensII work, 

COIo4I'UTIIIG TIME: 

FlOOR .1,11£.1.: 1200 sq. f t. 1'011[11 COMSUII'TlDN: 

COOtlNG: 12"tm. air o".xiU;IoDe:' .~I~U IIIUOY FOR USE: 
50 kv. 
April 1952. 

IIEST SUITED FOil' 

O'[II"T 1116 SCHEOUl[ £IIGIII[[IIIIIG f'llOiILE". SOLVING 

s.;I'Ied, 101.11'1\. ["o. ". .. Error_Fr •• [rronlOu, R:II .lr 

""/WI< . '. 25 'lC 2 .4 
' ... ant • 2 16.1 • 26 .3 3~3 46.' 

PfRSOHIIEL: 10 maintenance men, 12 mathematicians. 

lU"IIEII USE; 

\ll'ORO UNCOTK: 

2 

1011. 

2.4 
1.6 

NUMBER RUGE: 

"[GlTIV[ NO. IIH.: 

44 binary 
2-43.1 to 
Sign bit. 

dig:a~. 
1-2 • INSTRUCTION TYPE: 

SEQUENCE CONTROL: 

FOIlr-addre.8. 
General store. 

OPERATIONS: 

, 
" 

, 

Totl' 

LH2..2 
110"--

Incl. o\ceu. I ~ l' : Al8 m8 ~-"" '0' 
~ 'm. ms ]L6_,,~.~ .2'm. 

~ 

--'.'~' ,'-"'!!! ' Al8 
, CIop.ehy 

" Typ. F ..... et lOtI Word. 

Lice 1024 

'''' Tape 

nPE S[~RtH: 

AR t THIIET IC llooE: Serial • 
COMPUTING ELEMENT: 

m8 

". ".C~l A.ee ••• 
H-

'.' "". 

1211 Il!!!!...M 

CLOCI( FREQ.: 996.75 lee. 

COIiPOfrlEMTS: 3600 tubes, 10,000 crystals. 
"(M~'!KS: Duplicate algebraic units provide checking. 

1 Spud 

I" l:;~~~. " IIIot lOtI 

1Elli 

s, ... 



s:mco!.( 100 28 

SUILT aT: Electronic Computer Div1s1C1n" UnderYood Corporation, New York, N.Y. 
INSU.llUIO~S: Developnent and Proof Servicu_ . Fire Control :Brench, Aberdeen 

ProviDt; Ground., Mary'land.(Owned by Orclnance Corps. U.S . Army.) 
Project c.rclone, Reeves Instrument Co., Hev Yorr, N. Y. 

CO'I[5 AW_IU!l[: For sale. 
PROGIIAlllllfII!i S[fIWIC[: 

COII ~UTlN!i TlII£: 

HOOR ""[A: 

COOLING: 

BEST SUITED fOR' 

O~[U.TlH(j SCII(OUl[ 

I IInl.., 

I ' •• c.nt 

25 sq. ft. PO'£II COfllsu~"nOll: :; kYa.. 
Uone required. FIRST 'tHor FOIl USE: november 1952. 
General numerical computation. 

[N(;IHHIIING 1'II000lEII SOt,ING 

SchPd. III In' • rna. ,. .. Erro.-Fr •• ( •• on.oul lI.p,T. 

1'[IISOhNH: 1 mathecatician, 1 maintenonce man at Am. 

fII1.IIIS£lt USE: 

WOItO l{OI(;TII: 

.. H.H :" ~ ". 'I r".: 

Z (8 and 10 oxterIUll1y). 
30 b1n8ry digit. 

Idle Total 

CPIIIAI \lIIiS: 

(2-27 -4) to 4-2-~)1' 100SfllUCTtOll n'E: Three-e.ddreas. 
Complenent . SEQUENCE COlffllOt: General atore • 
}.ddlt1on r subtraction, ItXlltiplicaUon (rounded and 
logical multiplication, transfer, input-output. no 

double- precision). 
divide. 

SI'((O T •• nlf •• 'ddi! i ... "'~tip!lullon Dhillon 

II ln . ZII8 1 m. 1Z m. 
Incl. Acc"'1 ..... 14 m • 68 m. 68 ". 

hel. of .lee ... O. m. • 1 ~. 10 m • 
STORAGE: c.p.c Itr No. of CRT ~~ ... 1) .... 0;, •• , Sp .. ·d 

f, .... g".llc "- l.ng tl'l of 
T,PI Fun,t Ion Word. Tnc:k • • o. 

"c;oust Ie 
..... o' CRT Trp. Woot Ion 

Ch.nn, Is OJ ••• IIln. 

llagne t1 c D l'WII Internal 512 8 l? .. a .6 ~ ., i 100d1a hIM 
Z010"' 

INI'UT JOUT'UT: T,pI Funet Ion Sp .. d 

: TYDevriter In""",' 7_< • /. 
e , 

m I.b. 

HI'E 5[~IIC": lTon.e • 
.I.IIITI'"£TIC " 00(: Serial. ClOCI! FIIEQ. : U5 kc . 

COWI'VTl":; El£" (IfT: Diode Gating. 
CO"'O<IE~T$: 240 tubes, 2000 crystal rectif1era, 12 relB¥s. 

R(II.IIIIS: 



ILllCOM 120 

II UILT IIY ; 

INSTA LLAT IONS: 
Ilectron1c Compnter D1vision, Underwood Corporation.N.Y.,N.r. 

COPIES AV AltAIIl£: lor sale. 
PlIOGR _NII ING SERVICE: Available. 

CO II PUTING Ti llE: 

FLOOII _REA: 13 sQ.. ft. 
COOLING: Hone requ.ired. 

IIEST Q.e eral. purp SUITED FOR: n 0 •• 

POWER CONSUMPTION: 

pp ca ODS. 
FlliST REAOY FOR USE: 

8: ~i t1 

S kTa. 

OPE RATING SC II EOUlE ENGINEERING i'IIOIlLEIl SOLVING 

"fI/WI< 
P'rc, nt 

PERSONNEL: 

NUNIIER IIASE: 

• 1)11:0 LENGTH: 

HUII.IIER RANGE: 

NEGATIH NO. IIEP . : 

S<;.h,d .... Int. En • On. Error_Fr •• Erron,o ... , R •• Ir 

10 (exce88-3 representation), 
8 ~eimal digit, and Bign • 
10 -1 to 1_10-tS, INSTRUCTION rvl"E: Two address 

Id I, Tot •• 

OPUAfIOIlS: 

Aba. value & lign. SEQUENCE tOttTROl: General. store. 
All baaic arithmet ic operations, 8hi!t-extraet, normalize, 
tally, atore, transfer, input-outFUt, tape search. 

SI'EEO 

lI 'n. 
Inel. Ace ... r 

lin. 

E~e I. of I.(:,n. 

STOlt I"": 

Typ' 

Magnetic Dl'UII 

I Magnetic Ta e 

I NPUT/ounUT: 

HPE SEARCH: 

ARITHNETIC 1II00E: 

COMPUTI NG ElE Ii ENT: 

CO MPONE NTS: 

IIf( II.A'III.S: 

Tnnsfer Addition ~ltiplieltlon Ohl.lon 

1-< m. 1? 17 m. " ~m. 6R <0 
n. In- • b. 1? 

Cap.e; t 1 No. of CRT Aeclu Or_OI ..... 

'" II&gn'tlc n_ l.ngtl'l 
Funetlon 1IIordi T .. e~ • • or ..... orCRTT,p. 

AcouHlc 
o.."n, II M.~. II I". 

Internal 1000 20 ,., m. ,; ., ~O· 
xtern81. 12<,000 < 

Trp, Funet Ion Sp .. d 

TY'Dewriter r;;::o;;: t 110 
I::hed ta e 

etic Tape 1,-< •• e 

POSSible 1n eit her direction. 
Serial.. ctOCIt FREO.: 105 kc. 
Diode gating. 
J50 tubes, 4000 crystal rectifiers. J5 r elays. 
The comPlter utilizes automatic odd-evcn cheek: and 
number-of-characters_per-b1ock cheek on t ape read. 
Check of 0000 and 1111. 

Sp .. d 
of 

"lot ion 

I.<nn 

10;;'-1: 



• 

30 

BUIlT BY: ElectroniC COlllIJUter Dividon, Under·,.,ood Corpor,n,tion, Ne ... York. N.Y. 
IN$ULlAliONS: Office of Chief of Ordnonce, tT. S. Army •• Washington, D.C • 

COP1[S AVAILABLE: 

PIIOGIU""111G SEIIVIC[: liot c.val1able. 
COIIM PIG TlII(: Bot aTaUable . 

'Loop AUA: 8S ac. ft. 1'OlI[1t COIISU"'TlON: 7.S kTe. 
COOlIMi: FliiSI IIUDY FOf! USE: June 1953. 

BEST SUlHO HI": General 1\UItIerical cOl!IpUtation..Q..ordnonce BUp'ply control studies • . 
OPERATING selluut[ 

I "'I/~ 

I '.,,,,,,t 

!lIMIC" US£: 

WOIIO lOGT": 

IIUote(1I UIIS[: 

NEGATIV[ NO. II[P.: 

O'UATIONS: 

SPrEO 

Incl. ~e.n I " In. ..... 
Ewel. of '<:e." 

'" "" 
Typ. 

)ta.-~et1cDrwD 

INPUT 10UT'L1T: 

Tin !OEUC~: 

£HGU'[[IIIHG "OBlfli SOLVING 

Sched. ... Int. '" Do- • ["o,-F, •• Er ron.o", II, .1. id ,. Totll 

10 (exc •• s-3). 
8 ~1mal dlg1!@ plus sign (Instructions consist. of two vords each.) 
10 -1 to 1-10 • INSTRUCTION 11P(: Thrae-addrels. 
Aba. TDJ.ue & sign. S(QU(IIC[ COIfTROl: General store. 
ArltbDetlc oper~tlona including spec1al vector o~r~tlon, 8~e 
root, inPlt-outp!t. sh1ft end extract, conditional transfer. 

Tr.n.f.r Addition iwultlpileatlOfl Ohl.lon 

2 ms ms 14 ms 14 l!IJJ 
ms 1 ms 170 ms 170 ma 

0- m. 0- ms 12 tiS.AT. 2 %:lS. Av 
tlpee I t J leo. of CJIT 'een. 0r..01 •••• Sp .. d 

'" "",_tie H_ t''''9 th of 
funetlon Word' Trlek,.o .. d. or CItT TYPI .... t ion 

-'o:oustie 
Chlnn.l. l4e"'. .. In. 

InternaJ 10,000 100 3~ m. It> 118 erial Its"die. 1000 _ 

Typ. fvnet Ion Spud 

Card Reader InPlt 100 cardslalll. 
Card Punch OJ.tPlt 00 cards/am. 

.o.R1TIIIIETIC 1100(: Serial CLOCK fREO.: 108 ke . 
COMPUTI NG HEIIENl: Diode gat1ng. 

CO"'Oot[IITS: 500 tubes, 4:500 crystal rectifiers, 120 rela.,ye . 
"(ItA~ItS: Dec1msl digits ar~ automat1cal17 tested for forbidden codes. 

The drum-ohannel- telecting relay. are checked. 



8UtLT Bf: 

tMSTAUnIO'lS: 

ELLIC1rT- ll. R. D. C. Computer 1401 Mark 1 

Elliott !roth~re Ltd., London, F.ngland 

(The comvuter was developed under the auspices of the 
National Research Development Corp .) 

t Opt E$ IVl t l~8 lE: 

O ~ O~~~'~I~ ~[Wv .tf . 

CtI11I'VTtllG T Illi E: 

B£5T 

OPEUlt 

FlOOR AAE~: 

COOLING: 

SU ITED FOil: 

NG SCHEDULE 

I 1I .. /1tk 

" "re ant 

P[IISOMN£l: 

it ve.U able • 
13ft . X 2 f t . 
Self-contained. 
Ge III no r purpose . 

EHGI N£E~ING 

Sctlod. Iqlnt. E, ,. .. 

NUMBER USE: 2 . 
'IOfI0 LENGTH: :32 binary digits. 

!'OWER CONSUIII'TtON, 5 lev. 
~IRST IIE~Of fDA USE: July 195:3 . 

PflD8tEli SOlVIHG 

[rror_Fre. Erroneous R. lit 

NUlltI[1I RANGE: - 1 to 1. INSTR UC TION TfP[: Two-addreS8. 
NEGATIVE NO. IIIE'.: Twos' eOlDplement . srOU[NC( CONflIOt: General store. 

td II lout 

OP[RmONS: Add. subt ract. multiply. mt1l.t1ple transfer, shUt, inptt, 
O'l.tlmt, colla te. r ound off . add ~nd shift. 

" ' HO Tr.nshr Add It Ion jMultipllCitlon DiviSion 

10\1:1. -'<: e . '1 
I Ol in. In.? mo n .? 17_,0 

II .. ,. " . ? "7 
hel. of l ee l " In n 

"M"'. Cap.clt, 1'10.01 CltT ioccass Or .... Oi •• • , 
I, ... g .... tl e TI~ llngttl 

TYPI runet Ion Word. Tr.ek l . or "d. rCRTTrpa 
iocoostle 
o.lnnll, II ... IIln. 

'·'.pooHc d10k , n?l> " ", ~. 

Ex endable o 1096 ,h with .lav 

'·~a:meto8trict ive Intern n ~ .... , 
delny line 

INPUT/OUTPUT: Typa Funct Ion Sp .. d 

PhotoeHctrie tape reader Input 40 lin. 

Typewriter 11Q 
141'[ stAACII: Hone. 

~RITHNETtC 1100(: Serial. CLOCK FREO· : 33:3 kc. 
COIII'IJTI NG [lEII EIIT: Crystal-d.1ode gates. 

COIIPONE"TS: 500 tubes, 2500 cry-stale. 
R[IIAlIKS: The m8P,netostrlctive delay linea are used for the 

arithcetic and instruetion registers. The eompnter 1s 
made up of 168 packaged units, of .",hleh three types 
account for 102 a 

Sp .. d 
.f 

Not Ion 

. 

31 



!ill IAC 32 
(nec..t.r.an1c Numerical Int&grator and Autoaatie C<ItJlp!1ter-) 

sum &l: Moore School, UniTe r sit1 of Pennal"lT81lia 
IN sn lUTlOfll S: :Ballistic Research Labor atories , Aberd.een Provi ng Ground , Maryl and 

(Owned b;r Ornnance Corps, U, S, Arm;y,) 

CO~tES AVU U I l[: No. 
PROG lI.lMljl1lG S[Jt'l IC t : 

COWPUTIIIG TI II (: ATallable to groups ene~d in Na tional Defense work. 
HOOt! ARE"' : 1800 8C!.. ft . !'OWER CON$U III I"TlON: 200 kw. 

tOOLI NG: Large blowers. fU:$f JlEAOY FOil U$E: SUmmer 1947 . 
lEST 

O!'£IIHI N 

SUITED FOR: 

G 

:Ball1etic 

'" 4 
·S . • B 

-, .. , . .. 
~1ng 

~ " 1t 
'E~SONfIj[L: l1 men, 13 _thema.Helana . 

IL'IIU. uS!: 
1011.0 l£II :;TII: 

MUIteEII. IU~(j[: 

10 (true dec1Jcal). 
10 ~8c!mal d1g1h. 
10- - 1 to 1_10- 10 • IN$TlI.UCT!OII tyPE: 

•• 
Id h 

1. 7 
2.6 

Tota l 

NtGATIYE NO. 11.[' . : 

D'flt.t.TIOItS : 

Tenl l complements . UQUE"CE caURDl: PlUCboard and/or IBM c ards , 
Add, wubtr a:t, IIll.t i ply, 41,,148, and others . 

$'[[0 Jr .... h. Addit 1 .... j"..,ltLollcatlon 01 ... 1,1 ... 

I II ln. 200 n . I ""'" ? • •• 
Incl . 4c:~, .. I 

111 1 - . 200 0" 
Ewel . of 4e .. " 200 'Ol' 

,. ~;;.~ 

STOIU.G£; Cap.eitJ No. of CRT ~e .. Dr _Ol • •. , Spe.d 

I, 'I.1gn,tie ,,- lengt h . 1 

T, p. f""~t I .... Word. Ttlekl , or -. o f CRT Typ. 1110 \ I .... 

Acoustle 
Ch.nn.I" ""~ . II ln. 

Ilectron1c Beg1._ Internal. 20 . 

,J(PUTII)I.IT'uT: T~o. funet I .... Spu d 

Man.7l0_ Po. """;:;: 
TlIW . d 

n,£ StUCK: 

UITl!lltl.C "OOE: Parallel. CtOCI! fIlEQ . : 100 kc. 
CO .. ,urlltG ElEYEIfT: 

eO Il 'OtIEJ(TS: About 18, 000 tubes . 
III:E .. ~qI!S: DUe if! conceptuall y similar t.o counter-wheel calculat ors. 

I t has 20 electronic re~i~tere; al can Add. and subtract. 
Decimal digits are trGnLferred in parallel. each as a t r a i n 
of from 0 to 9 pulles , Operat ing schedule figures are based 
on 1952 axperlence. 



v 

BUilT Sf: 

INSTA LlATIONS: 

CO PI ES AVA ILA BLE: 

I'IIOIi ~AIIIII IIG SEltY IC£: 

COII PtJT111G Ti ll E: 

FlOOR ARE " : 

COOll ~G: 

BEST SUITED FOR' 

OPE It AT IN G SCHEOUlE 

Hral Wk 

P.r , . nt 

PERSO NN El: 

Nl.IIUIOI UU: 

WOIIQ LENGTH: 

MUNIIER lUNGE: 

NEG AT IYE NO. REP.: 

OPERATIONS: 

SPEED 

IMI . ~uss 
I II ln. 

...... 
[w,I . of 4"'-

"" '" 
Typ, 

Magnetic Drum 

EllA 1101 33 

Engineering Research A8aoelate8'SDlT;~ff ~am1DRton1~d~ Inc. t 
'0 . S. Government ( 2) , t., n.n., and~Arl t on, va, 
Engineering Research Aasociates Comput a t ion Canter, Arlington, Va. 

For aal. , 
Available. 
Available. 
110 Iq. ft; PO.~!! C:lIISUIit"TI0N: 1:3.5 ltv. 
Integrally 1ncbd«b lltST READY FOR USE: December ~~d.gl (£o~arl~ter 1953). 
General large-scale computation q 

EHG I NEU I HG 

Sc:hd. Nllnt. ... ,. "' .. 
13 0 
10 0 

• 
PltOl!llE'" SOLV IHG 

Er r or_Fre . Erranioul Rl ul r 

117 - 3 
88 - 2 

INSTRUCTION TYPE: One-addroS 8 . 

SEQ'JE NC( CONUOL: General. I t ore. 

Idl • Totl _ 

0 1JJ 
0 100 

2 (8 extornal1T) . 
24 ~U1ary iUg1t •• 
1- 2 J to 2")-1. 
Onea l complement. 
General ~ltbmetlc 
diTlelan, multiple 

and logical operat i on. including .altlpllcatlon, 
ahift, inpu.t , output. 

Tr.nt h . Addi t ion jllul t I pl l,u Ion O I ~I.lon 

'2 " . 06 .,. 11 .. n. l,, ~ , 
2. ". 1260 ". 124 ". 

Clpnltt No . o f CRT {~uu O~UIII OI I • • • Splld 

'" llagnltl, TI~ l .ngtfl •• 
r""'llon Wo~d. Trick. , or ..... o r CRT TYPI lla t Ion 

Ac:ouu 1, 
Chinn, I. .. .. It ln. 

Int ernal. 16.184 192 17 m. 2 ". Bo:oJlol. B*- dia 14';0 ruo 

IN PUTIOUHUT:~ Typ. Funct Ion Splld 

toelec t rlc Tape Reader In1>lt '35 vorda .oc 
lectric T~vriter 10 
a ... Punch 60 

HPE SEUtC": !lot aTal1able. 
~R I T"M[TIC MooE: Paralll!l . CLOCK FIIEQ. : 400 kc . 

COMPUTI NG £lE oi ENT: Flip-nop, 
COII PONENTS: 2695 tubea, 2385 cry. tal. rectifiers , 135 r elays . 

RE MARKS: Although drum period 1a 17 .s • • miDi",- access programmiDg 

techniques nomallr used reault iD the execu.tion of a number 
ot instructiona per drum revolution. Marginal. checking plu8 
diagnos tic progrWD8 are used tor maintenance, 



SUllT n: 
INSTAllAT IO~5: 

:eRA 1102 34 

~1n •• r1ng R ••• arch A •• oetat ••• D1T~.inn of R.miDzt~d. Ine., 
st. PSuJ.. !i*./ and l[r on._ va, 

Arnold Kng1neeriD& Developmen.t l,;enter, 'lUJ..J.&D.01I&, TBDll. J ti02 8). 
(OWned by Air Materiel Co.-nd, Wright Patter.on Air :Foree 
lIU1e, Ohio,) 

CO"[$ AUllUL(: J'or lale. 

PFlOGItA lill tMG S[II~IC£: A'YaUable at DA. 
CO IIPIIT IIfG TillE: 

HOOf! AFlEA: no Iq. ttl ~.;.z :< :!i .. ~Y"·~ 20 ltv. 
COOll~G: Integrall,. "",.,.4.rmT IIEh, 1'011 USE: 4th quartU' 195.3. 

BEST SUITED 'Of!' 0eneral.-plrp08e COllPltatlO1l-on- U.ne data re4uctlon. 
O'EFIAT III G SCHEDULE rN::;I~H"ING ,.onEII SOLVING 

Sen.d. itIIlnt. [, 0, •• Error-Fri. Erron.oul Fl. Ilr Iclt. Toul 

"rlll'k 

'erc.nt 

NIJIIS£II 84SE: 2 
IIOItO tEJ(:;TII: 

"U~EIt ItAIIGE: 

24 }~ !ll,gtta. 
1-2') to zG)- l . lnTlhlCTlOtI T\"[: OD.e-addre88. 

NEGATIVE "0. ~E'.: ()1".' e~_em.t. SEQUEIIICE CC~t~Ol: General .tore. 
O'EIIlYIONS: General arithmetic and locieal operations including .ultiplication, 

dh1dOll, ewe :tao tor • .al Uple shift, operation. related to 
1Dpa. t-cu t 1'1 t • 

S'EED Tr.nshr Acid It lor. Itl l1eetlor. DhlllOl\ 

lnet. Atcen 
II ln. 18 n. I 24,,_ 92111. 114 ",. 
.1' . S., _ark. • 

(':Cl. of 4<;ell. 14111. I 16 k. t..:1e4,,. La b. 
HOUGE: c.pulty NO. of CItT ACt",' Or_Db • • • Speed 

" 
\(agn'tle TJ~ length ,f 

Typ. r""'c1101\ brd 5 T .. c~ • • or ....... or CRTTJP' Mot Ian 
Ac.ouu Ie 
DlIM.I. II ••• IIln. 

~.t1e D"", Internal 't096 96 .5_ 2 n. AI M-dia 6900", .. 
a"lonl! 

" .. """""~ ',,, r, ... ulan Sp .. d 

otoeleetr1:; TILlie Reader In~ li vord.s/leoCIDd 
ectric writer Out t ten/ •• and 

& I'Im<h Out t 60 cba.ractera/aeeODd 
~tioa Plott ••• OutP1t 

'A'E SEA"C": 
A.HllllnlC \lOO(: Parallel. CLOCIt ".{3. seO kc. 

CC*'UTIIIG H[IIEIIT: n1~op. 
COilPOll(OITS: 2200 tubfJ'!l, 3000 t"!T7.tal reeUtiers, 90 1'e1Oo78. 

II(IU"KS: Althoagh the draa reTolutlcm period. 18 8 . 5 .... m1niJm:l.D-3ecelS 

prog1"am:raing t.eclmiqu". DormsJ.lT used Temll; in the execution of 
a. ntD.b~r ot in.tractions per d.ru.a revolntion. Marginal ehecking 
plus diagnostic programs ar8 used for maintenance. Multiplication 
and d1'O"18101l. O1"erl'low alan:n. are inoorporated. 



BUilT BY: 

INSTAllATIONS: 

Engineering Research 
U. 5. Government. 

ERA 1103 35 

~.sociate9. Divi8ion of Remington Rand, I nc. , 
St , Pmll , Minn •• and Arlb2gtOD, Ta . 

COPIES .lYAllAIIL(: For sale or rent . 
PROGU MIl I/fG SERVICE: ATaU ab1. at KRA. 

COII PUTING TI llE: 

FLOOR .lJlfA: 300 sq. ft. 
COOLLIiG: h ilt-in. 

POWER CONSUII'fIO~: 

FIRST REAOY FOR USE: 

45 ltw. 
September 

SUITED FOR: GMeral lar,re-scel.e cOZI!"I'ntation" real-time control 
G SCIIEDUlE 

I IIr./WI< 

I !'.re, ,,t 

PERSONNEl: 

H'llIq~1I I'Il~ • 

, , 
'iuIlH~ U"~E; 

",,,AllY( ~O. R[P.: 

ENGINHRlfIIG f'CtDlIlEIO ,OlV I "IG 

Sell.d ..... I"t. E" • D ..... Error_Fre. Erroneout R •• Ir Id I, 

2 
36.bl nary digit • • 
1_235 to 235_1. INSTltUCTION npE: Tvo-addre ... 
Onel ' complement SEQUENCE CONTROt: General. 8tore. 

s imla on 

Tot-I 

OP[IUTIOJrlS: General arithmetic and. logical operations tnclud1Dg lIIll.t1p11cation, 
d1.,18ion, Bcale tactor. mlUple shift, repetition, aeII017 I.arch 
(both throahold and equality),and operat i onl re l at ing to input-output , 

SPEEO 

I 1111". r nc: I. oI.c:ee'l 
Wax. 

hel. of Acee., 

~TOIt.r.~ : 

Typ. 

Y.a.g:I!.otic Drut'I 

lectr:15 tat 1c 
e tic 'l1a e 

I",PUT/OUT'UT: 

fl.'E SEI.RCII: 

AAlTlIIIIETlt 1oI00E: 

COItIPUTlHG [tEII[IIT: 

CO lol POHENTS: 

R[IIARKS: 

Tr.".hr AcId I t Ion lllultlpilcat Ion Ohl.lon 

42 s 48.,. L26 ns I48c nl 
s. R ". 
18 • 24 '" . 02-402",. 464.J.o82 Ul 

'.pac It, ~. of CRT ""ceo., 0'.,.01 .... I Spud 

'" ""'11""t Ie ,,- l."~tll .f 
Function Word, Tr.c .... or ..... . or CRTT,p. Motion 

.l.t:OUIt ie 
Chl""el, "Ir. II;". 

Internal. 16.384 144 134 ms 't fl. l'8reJJal. 7- d1a . 1725 ,."at 
l>" 

Internal 102 On. I 6/U. azellol e. • 
External ,00 000 I" uni' SIr.-_.I!-" ta". ~5' lee. 

Typ. function Sp .. d 

~otoel&Otrlc Ta~o R~r Jnt>1t 24 vord. I .e 
l!i:lectrio iter 10 
"'"-no """00 60 
I Otho? E=i""'ont On'ln !.., 
Possibl. In both direction • • Tape PO'l1lon~. ~xt4&l wrl tton ""der 
Parellel. CLOCl!. FII(Q.: saO Q~ c • 
:Flip-flop. 
4500 tube., 6000 cr71tal rectifier •• ISO relays. 
Al thO'l;l€;h the drwI re.,olutlon period 1e 34 1:11 ., a1n1Jrram-e.cce .. 
progr8.lllliug teolmlquea noraallJ' oed result in the executiO!l 
of a nomber of 1natru('!tionl per dru.m rC701ution . Karg1naJ. 
checking plus di8&Jl.ostlc program. are used for maintenrmce. 
lohlt1plica.tion and diT1aion m-erflaw &larma are incorporated. 



FIAC 
(Florida Automatic Comp>tar) 

36 

IIUILT IIY: Air Force MissUe Test Center, Patrick Air Force :Baae, Cocoa, Fla. 
'tt$TALLATlO~S: !.lr Force M18s11e Teat Center. 

CO'IU AYULUlE: Copies vl~l be avaUable for .ale. 
I'II:OG'U.JtIlI"'6 S[R~lt[1 Limited tills and programming lenice are ave.Uable 

COIII'UTING Tl llrj"loree contractors. 
FtOO~ o\!I[A: 400 eq. ft. ..... ..... '''~~'' .. "''' ... 8 ft, 

&EST 

OPUATlJrI 

COOL1~G: Integral. 'IIIST II[I.OT 'OR USE: April 1953. 
SUITED 'OR: Ic1ent1tio 
G , 

,. 16 ]Q: 
1'£.SOfol~El: Lf. -r' men, 4 

NUIl![II em: 2 (10 externally) • 
.oItO WtGT": 44 binary digiti and I1gn, 

IIUM5[1I \lUGE: IIIISTRIJCTlOti TYPE: Thre~ddre98 
NEGATIVE 110. 111:[',: .lb •• Talus & eign, 5£QUENC[ COIfTROl: General 8tore. 

lell, 

to Air 

Total 

~ 

OPflllmoJrls: Add, nbtract, IIUltlpl,. (roanded and unratmded, high and low order), 
divide (remainder available), shitt, power extract, logical tranlter. 
coaparhone, co~lete decillllLl-'b1ns.ry and binar,.-clec1mal conversion, 
fno 

S'EEO Tr."sf.r Addition Itlpll~UIOtl Ohl&lon Dec -~ _n., 
1M! . 

_I 111'1. o 2 ms 2.S .. 2&-; .a ~.O ms o_A 
Al;c"~l_ 1 o "" "0 III' • ... o ... ..8 

EYel. of l.ee ... o /U. 2 2.a 2 2 a. 2 8 •• .6 ... 
~TOII' , C.plcitJ No. of tIlT ace.ss Or ... OIl •• , Spud 

" 
~g ... tlc n~ L.ngth .f 

T1P· f",net Ion -.ordS Trl~k •• or ...... IorCRTT". Itot Ion 
",,~.tlc 
OIlnn. Is II ••• IIln. 

~ercur-" Dol"" Line IntorMl. ~m 64 ~R4n' 48 
etic Ta 0 llIr.- 60 and 

" 

Uf'UT/OUHIIT: TJp. funetlon Spud 

Magnetic Tape {reel. In-otlt hll .""ed in 0 ,3 or 5 as 
froa 

M8I:IloUc Tat>e {cartridJ<eIJ In...out - 10"'.00. 

TIJIE SEUt": Poes1'ble in both directions • 
.t.RIT"II[Tlt WDOE: Serial. nOCK FltEQ.: 1 .:. 

tOilPUTI1I5 HEOIfllT: D,nuaic tlip-flop with diode current gating. 
COII'OII(IITS: 800 tubel, 15,000 CryStall, 30 relays. 

R[IWUtS: Addre .. ea IC8J' either be ablolute, relatlve to control counter, 
or relative to special reglster. Odd-eTen checking 18 used an 
the extarn.eJ. lleaorie.. The &Cau..tie storage Cell be octupled 
in liu. This cOIDPlter is dailar to SXAC, DYSEAC, and MIDAC. 

• 



(} 1 
(aettingen) 
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sum ay : Arbe1tegruppe Numerische Rechenma.lchtnen , in cooperation with the 
INSTAlUTI OHS: AbtelllUlg far Aatrophyetk, Max-Planck-Inat1tut far Pb.ya1lt~ 

Max-Planck-Instttut tarPhyalk . G&ttlngen, Germany. 
(The deTelopment of t he computer vas supported by the 
Max-Planck-Geasllachaft, G&ttingen, and by UP grante.) 

COP IES AU llABt(: No. 
PROGR.W~IH~ StR~ IC[: 

COMPUTING TI lliE : 

H ooR AREA: 125 8Q.. ft. POWEll COrtSU II 'TlOH: 2.4 lew. 
COOLI NG : None. FIIIST II: E. O' FOIl: uS( : June 1952 . 

, firST SUIHO FA Numerical integration and other repetitive calculations . 
OP£flATI N C. SCII[OUll: £1i(JI~HRI ~G 'II:OSUII. SOLVING 

~h.~. ~.Int. fnD. o .. v. [,ror. F ••• E,ron.ou, IIIDII r 
Id I, ToUI 

Mr ,I'IIl< 5 170 - 75 10 - 15 90 
. H lnt 

PE IIS(' ~ '1rL: 2 operators, 2 mathematicians, 1 part-time maintenance man. 

NUIIII(II flASf 2 (10 externa1lT). 
WOIIO m"TII: 32 blna.17 digits. 

Io _' Ji'H" UIi:l[: -8 to 8. '~'TII L.CTH,H TfP[· One-addre.8 . 
NfG~TlVE /II). '1H . : Aba . .. al.1:aign 1n s1x:rtt Jt EHC£ CO'lT' , • .tI'unched paper tape. 

lrr1lUlP4S: Add1tion, subtraction, CDll tiplieation, d1vh1oD, 8quare root. 

\'rro Tr.", '.r Add It 10n ~tt! tlUliOfl DI.; .. ;"" 

I "" 280 m. 4';0 ml 4'; 0 118 60Q mR 
1nc.1 . krul r rJi20 "qo III <QO _. ~OO .R .. ,,. . ... 

he! • of Aec. , " ,n '=120 ml 20 • • ""0 •• 
,,~.,., . ~p.( It, ~o. of CRT ~, .. ,. Dru. OIIIll . , Sp. d ,. "~g "etl(. ,,- l' ''9 t l'l o f 

Ty p, F .. "etlon Word, 1r,okl, or ."', or CIIT Type 1401 Ion 
10;0...5,1(. 

0111",,1, Ioi h . " I". 

i.~ I Tn'.e".o' ,~ Q 20 • 120 • . I'll' '"m 
• Ionl' 

I HPUTlO' " tJ~' Funcl lor. Speed 

4 ed.:t,;.;;; I ? A 

TS..,R.8 .BJ.nch Ou OtlUt i 
T~1ter I 8 didte r- -.-econd 

up- sr. II: None. 
u ' ~"l I,;. .. Serial. .L 'C_ fifE, • 7. 2 kc. 

t(, .. PUT, ~" ~ ~ . ,. Gate. and fli p-flop8. 
CO~P"ll II T. 476 tubel, 101 relaya. 

"'~ H .• Negative nwnber8 are repre8ented by complements in the arithmetic 
unit. For short descr i ption. of the Gl, aee L. Biermann, H. Bil­
ling, A. Schll1ter, Hopmann. ZAMM 21. 48-60 (1953) and L. :Biermann 
and H. :Billing. Natorvt • •• Heft 1. 7-13 (1953). 



G 2 
(G&tUll&e.) 

3B 

"UILT BY: Arbeltegruppe lfumerhche Reebenmaeehlnen, 10. cooperation with the 
.IISTAlUTIOIl5: Abtel1llIlg t6.r Aatrophyallt, Ma.x_pl&nck_Inat1tut t6.r Phye1k:. 

~Planek-In8tltut tar Ph711k, G&ttlngen, GermaQT. 
(The development ot f:·he eompu.ter va. supported by the 
~Planek-Geeel18Chaft. G&ttingen, and by XRP grants.) 

CO'I(5 .I.V..,II.AlltE: lio. 
f'fIOGIU~11IG SERVICE: 

CO IIIMIIiG TlII(: 

FLOOII AREA: 200 Iq. ft. 
COOlIIIG : ione. 

IIEST SUITED fOR' General pg.rpoe8 i 
OHIIAT lit G SCrlEOUlE [HGIIIHRIItG 

Sct ... d. IIllnt. [, , 0.., 

I Hr ./Wk 

I PI'Cl nt 

1'011'[11 CONSIJIIII'TlOH: S kv. 
fiRST ,:t(AOY fOil USE: Spring 1.954 

numerical anal,.81a and algebra 
PROeUI! SOLVING 

Error_fr .. Er ron.QUI RI~II r 

• 

Idle Total 

frlU1I8£R BASE: 2 (10 externally). 
WOIIO mGT": SO bina17 digitI (instructions 18 binary digita, tvo per yord). 

HliltBEII! 1I.1.IISE: -8 to 8. IIISTlIUCTIOH TTI'[: One-!lddrea8. 

fI(GHIVE 110. U',: Aba.val.&s1gn in 8tDr~U:OU{lICE C('>'1T1tOl: General store. 
0'EltlTl0ll5: Add1t1on, subtraetion, mu.1t1pUeaUon, d1yia1on. 

5'EEO Tnln,r.r Addition ttl Ik.tlon Ohilion 

II ln. 20 .s BO ... on •• 
lnel. Acc"l m • AO ... ..... 

hel. of leuu 0:6 ma 60 ma a m. 
STOII.l.GE: cap.c Ity 110. of CIIT t.co:.u Oru.O L •• • , 

" 
"lagn.t Ie ,,- l.n9t1'l 

T,p' Funt;tlon Wordl Tr.ck,. or "'" . orCRTT,,,. 

Acou'tlt; 
Chlnn.lt. II ••• IIln. 

Manlet;ie drum nternal 2048 64 o ... 20 ma Serial 12 l dia 
121 10n 

LII'UT/OUl'Uf: T,p~ Function Speed 

In''r " \a"" 'n ... On ? .'6'" n •• 

T~'( S£AIICII: Wane . 
AIIIT .... ETIC 1100[: Ser1al. CLOCK 1'''(1·: 92 re. 

COtIMtMG H{II!NT: Gates and flipo.flops. 

Sp •• d 

•• 
I'ot Lon 

3000r",,1 

COII PO'I(II'5: About 1100 tube •• 
1I( .. AIIK5: While one order is being executed, the next order 18 being 

read from. the drua. 



- .-

39 

ilL/Ill 8': Compagnie des Machines BULL, Paris, France. 
INSTALLATIONS: 

COPIES _VlllAlIl£:For aale and for rent. 

'IIOI>IU.III1"IG URvlc[:Aval1able. 
COII'UTIMG TIIIE:Available. 

FlOOR AREA: 2 It x 4t ft. PO'U COMSijIlPTION::3 ltv. 
COOllNG:None . fiRST U.I.OY FOft USE: October 1952. 

SUITED FOR:Aecountlng & mat h bl . pro em • reQ.uiring limited fast storage cap. 
SCHEDULE [fIIGIN[[RING I'ROlltEll SOtVl1I1l 

Sc:h.d. 1I.lnt. £n . a.v. Error_Fri' [rronioul R, II, Idle foul 

r tlr./WI< ? 'R R Un 
'.r,.nt , O? ,nn( 

PERSONNEl: 1 operator, t maintenance man. 

IIIIIIBE'II SASE: 10 (8.4,2.1 representation). 
WORD l(NGn: 12 decimal dlg1 ts. spIt t table (ins tructioDa 16 binary d1g1 ta) • 

filL/MilER lUNGE: Variable decimal pt. INSTRUCTtON TYPE: One-addrea8 • 

N[GUI'I[ NO . REP.:)(agnl tude and sign. SEQUENCE CDNUOL: Plugboard &/ or punched carda. 
OPEll:AftoNs:Addltlon. subtraction. multiplication, division, comparison, 

tran,fer-reaet. 

SPEED Tn"s"r Add It Ion INuIUPtltitlOl'l Ohhlon 
I 111". i R< ma InR< ma 11 •• 'w 11 •• 'w n A< Incl . Accltn r Q~ ? o· • I., I., ? 0-w.~, 

(.cl. of Ace .. s 
, n II /, , /" 

n '" 
~T""."~· ~p_cltJ 110. of CRT ~cun Or ... Dl ••• , Spud 

" 
IIIgMtlc ,,~ l."g111 of 

TJp. F .... ct Ion 'IlIords TriCks, or 
lo;ouJtlc 

..... orCIITTJp_ lIIot 101\ 

Clllnn." II •• , III". 
Ilec tromA6n et1rc 

~ 
I 10 10. 10 •••• , 

11 

IN'UTJOUHUT: T)plt F""et 101\ Sp •• d 

:::.- I RO -, Ir .... nn . ,';n na. 
".ina (O? 

UPE UARc":N one. 
AII1THw[llC 1lOD(:Serial. CLOCK FR(Q,: 280 lee. 

COilPUTlWG ElEII.ENT:Gatee. 
COIo!POI(ENTS:40o tubes. 7000 crystal rectifiers, and 200 relays. 

w •• IIKs:Prov1s1on for marginal checking is incorporated. GAMMA.:3 1e 
intended to be connected to standard 8O-column plDched-card 
machines. 
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Horvw u..rk I 
(Automatic Sequence Cont r olled Calculat or) 

BUilT II ' : I!1f and Harvard Univltrs1tT 
IIfSTA l U TIONS: RarTard UnlversHT I Caabrldge. Masa. 

(J'1nanelal support to deTe10pDent contrlblted b.r 
IBM and the U. S. WavT.) 

CO'I[S AVAILABlE: Uo. 
~OijIl AW-'.w'G SEIIVIC(: ATailable t hrough U. S. Air Force (Vright Field). 

CO Il f'UT'N(i TIM[: Availabl e t.hrough U. S. Ail' Foree (Wright Yield), 
' lOOI! AR EA: 240 aq. ft. POWEll tOIl$III11'1I01I: 25 ltv. 

COOU ~G: FIJIST "(.lOY FOIl USE: 1944. 

40 

8(ST ~U~'~'~'D~'~~'~~~~~~l'~~~~~~~~~~~~~~~::~~~~~~~~~~ Ol'£ItATi NG 
Id l . Tot., 

operators, 1 maintenance man, 2 mathenattcianl, clerk. ~£IISON ~ El: 

NlJloIlI[JI IIlSE: 10 (true dea1mal). 
'fOlIO l[ IIGT" : 24 decbaal digit . (inltrucU ona 24 b1na.r.r digita). 

IIlJ lIlI£1I ".l~G[: Variable . INHIUJCTLOII n,[: ~o-a.ddre ••• 
N(GUIYE NO . iIIH.: !finea ' co=nlement. StOU!"C[ COlfnOl: Paper tape. 

Ol'[IIATlON$: Add, mult.1:pl.,y. U,.ide. _hitt, choi ce. 

SH ED Trllu f., Addition Itl ll u tlOfi Ohliion Punch Print 
I II ' .. . 

1" 0;1 , .le e .. , I 
!lu . 

h el . o f lee .. . 1 0 • lee 10 • t ec. 7 • ec . • ec • 3 .ec • ..0 

"""" c.p.e It, Ho. of Gill ' 4cc • •• Or" .. Dhlll ., Spud 

" 
1la9n, tlc ,,- t ,ngtll .1 

T, p, f" .. ctlon Wo rd. TriCK', or .. d. or CRTTr p, loIot lOfi 
4coultlc 
tn." .. , 1. II ••• III ... 

Counters Internal 72 . 1._ .l. 
PUnoh_" card, 1b:ternal 1 •• 
Pnnched Tape !!lXI_mal <000 

I "" UT / OUT'IIT; Ty". "'"nct Ion SpI.d 

Punch_d 'C...-do :>no "' •• Punched Card 
ll= . , _ . 

Punched 'l'a: 
r.f'E SEAIIC"; Foa.ible in both directions • 

.IJIlTllll fTlC " 00[; ParRl lel. ClOCo; fll[i) . ; 

COWl'UTl II G [LE II [JfT; Ten-""~)1tition, wh~f"l8. 

CD"I'Ollt'lU: !lo tubes, no crY!ltale, many rell.ye, 
11[11 "'1:115: The 72 storage counters &re all add! tlve. AddJ tion and 

t r anef er can occur during mu l tiplicat i on, ao t he multiplier 
18 an lndeJ!cndl"'nt unit,. Th"" decl mal noint M Y b" pb-oed M yvhere 
10 yord. 
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Harvard l~ .. l.'k IT 
(Aikon Rela" Calculator) 

aUILl n: COmpltat1on LaboratorYJ Harvard University 
lM$ULlAT10~$: !laval ProTing Ground, Dahlgren, Virginia. 

(OWned by hrean of Ordnance, U. <:' . Navy. ) 

COPIU AUILASlE: Not available. 
PROGRAIIIIING URVIC[: To gOTernment agencies or contractors if approved. 

COIIPLlTIMG TIllE: To government agenclel or contractor. if approved. 
FlOO!!: AREA: 50' x 60'. !'OWER COII$UIIPTJOII: 2 • .5 kv. 

COOLING: Rm.&1r-<::CllDl!1t1orred Flut UAD' FOR U!o£: Septemb8r 1948 
nST ~all1stic trajecto%")" calcu.1ationa $UIHO ~OR: • 

OP[RATlII G SCHEOULE ENGlllEERING PRoalEII SOLVIIiG 

~1I.d .. ... Int. E~ Otov. Error_F,.. Erron,oul R, ,I r lcll, 

II .. ' ... 102 1 
'.re.nt BS 

HR$ONNEl: 11 operators and maintenance, .5 mathematician •• 

HUNBER USE: 10 (8-4-2-1) • 

41 

Tau I 

• ORO LENGTH: 10 dec1mal. digit, sign bit, and 5 eXponent bits (instr,6 octal digits). 
NUII!IER RANGE: Variable. 11I5",UCTIOII HPE: One-addres8. 

NEGATIVE NO. RE'.: Sign p1u. abe. yaIUec6EOIIENCE CONTROL: Paper tape. 
OPEIIIATlOIl5: Arithmetic operation. plus searching and pmched.- \ape inplt­

output orders. Dlv1s1011 DlJIit b~ pt'ogramm6d. 

hel. of lI.ce ... 

5TOIllGE: 

Relay' 
Paper Tape 

IIddltlon 

67 "0 IZOQ~. 
~ 

1200 

FunctIon 

Itl lIe.tlon Olvlslon 

I?<n ", I ( .,' 

NO. of CIIIT 
IQgnlt Ie 

Trlckl, or 
AcOUltlc 

nterna1 
~ternal 

100 111 DO 11 

.... 
,1 

Or ... Oi ••• , 
L.ngth 

or CRT T,p • 

5pud 

•• 
Not Ion 

INPUT/OUTPUT: Typ. Funct Ion Sp .. d 

HPE SE~RC": 

~RITHIIETIC IIOOE: 

COMPUTING EL(NEHT: 

COIIPDNEMTS: 

UIIJ,~KS: 

Paller ~a'Pe 4 un1 ta 
Pa er Ta~e unite 
Printer 4 units 

Po.sible in both direction •• 
Parallel. CLOCK FREO.: 

Rela,ys. 
13,000 relays 
Number range fro. 1.0 to 9.999 999 999 with a mnltiplier 
of 10k , where k range. froa -15 to 15. Adders and 
multiPliers are separate, and ~ operate 9imnltaneousl7. 
Complete automatic checking i8 accomplished by duplicate 
equipaent . 
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!lUllT If: 

tIISTA llHI OJf$ : 

CO'I£5 IoWA'LA BLE: 
~R'MIIIHG SERVICE : 

COIIl'UTlIfG n ilE: 

nOOR AIEIo: 

COOLI NG: 

UST SUITED fOil. , 
OP[ RAT IN(; SCIIEOUlE 

IIr./lIIt 

~.re.nt 

H"SOIl~El: 

IIUMIS(II elSE: 

WOIIO l[IIGa: 

IIUIt5EII: UIIG[: 

NEGATIVE NO . REI'.: 
OP[ItU 1000S: 

5'[[0 

Incl. Ace .. ,: 
" In . ..... 

hel. of ~e"'n 

51011l5£: 

Typ. 

C Drum 
,10 

-

IN'UTIOUT'UT: 

Harv<,1rd Mark III 

Computation Laboratory , Harvard University 
Naval. Proving Ground, Dahlgren. Virginia 
(OWned by-Bureau of Ordnance, U. S. HaTY.) 

Not available. 
Available to government agencies and contractors, 
Available to government agencies and contractors, 
40 1 x 40 1 • POWER COHSUIlf'Tl ON: 40 lev. 

0 ••• reau r '" .,.". ntern storu8 
Portable fans! FI~t REAIlT FOIl USE: 1 January 1951. 
~o~la r conditioner" 1 al 

[NGINEERING P'lOBlE II SOlV IHG 

Sl; fI.d. IlIlnt. tnQ. 0 ... . Error_Fr., ErroniOU' 11., .1. Idl, 

B 8 9" 8 
6 6 69 11 

Total 

100 
17 operators and maintenance men. 6 mathematicians, S clerical. 

10 (2-. 4, 2, 1 repro.entation). 
16 dec~ digit. and .ign (1natructiona are 16 hexadecimal digits). 
Variable dec.po1nt .l~snucTIOtt n'E: 'rhree-&ddrells. 
Sign &: abe .... slue . SEOUEIIC[ tOlfnOl: Special. store, but some alteration of 
Arithmetic operationa, eeqnene- instructions is possible. 
ing, inp1t.-output. ulv1aion is 
accomplished by coaputing a reciprocal . 

Tran.r. r Add It I_ It I I ;ell Ion 01,,1.1_ 

S •• S .a 11 ma 100 •• 
S •• S •• 11 ma 100 •• 

. 8 m. O. m. 10 OR 

tapulty No. of tltT Aceen 0,..011 ... I Spud 
;, 1119net ie ,,- Lengt" .f 

F""et Ion IIord. Tr.ekl. or ..... for CR T Type Mot Ion 
Ao;oultle 
Chinn,,, 1I1~. II ln. 

200 80 I~ .S •• Sor.-Par IS-dia 000 rnml 
1Jo00 'lion S •• "d1., 7000 rll< 

Type F .. "et Ion Spe.d 

Magn.tic Tape In-Out 5 yorda/sec. 

H'£ S£oUICII: Tape used for read-1n or vri te-out. 
lRlTlliiOIC 1100(: Serio-Parallel ClOCII FIt(Q. : 28 ke. 

co-punNa H[W[IIT: Flip-flop 
CO"'O~ENTS: SOOO tubes, 1300 crystal diodes, 1S00 rdays. 

II( ""'US: l'l'lfnrmaUon i. recnrdll!d in duplicate on the ta.pe . 



Harvar d Mark IV 43 
(Harvard Magnetic Drum Calculator) 

IIUILT tIT: CompltatiOD Laboratory. Harvard University Ma .. . 
INSTAllATIONS: Harvard University (d~velopDlent supported by USAF ) . Cambridge.! 

Technische Rochschule, Darmatadt , Germany (The Darmstadt 
~ Jchine is being built Qy tne Technische Hochschule . ) 

COpl(S AVAllAat(: No . 
pIIOG~A IIM ING SEIIVICE: Available throue;h USAF (Wright F i e ld) 

CO II PUTING TIME: Availabl e throup.;h USAF (Wright Fiel d ) 
FLOOII AREA: JOft x 10ft I'O.H CONSU"pTION: Appr ox. 25 kv 

COOLING: Fan; roOD air-condl"llIST READt FOil USE: 1 952 
&EST SUITED FO~ General lJU'pose , 

OpERATIN G SCHEOULE ENGINEERING PROlltEN SOtVING 
Schad. N,lnt. [-;;;;-. .... Error_Free E'roneou. RI"II. Idle Totll 

I II r ,/", 

I pe . ' l nt 80 2 1 00 
HRSONN[l: Appr ox. :3 opr!rator s, 5 maintenance men , 5 mathemat icians . 

l clerical . 

NUIIS[R eASE: 10 (modified 7,4,2,1 representation) 
WORD lENGTH: 16 d~cimal digits and e1~ (instructions B decimal d i g i h ) 

NU .. SER RANGE: Decimal pt . variable INSTlIUCTlON TYPE: One- addre8s 
NEGATIVE NO. AEp . : Abs . value and sign SEQUENCE CONTIIOt: Specia l drum ~tore 

OPERATIONS: Add, multiply, divide, shift, choice, input , ou tput . 

SPEEO Trlnsfer Addition It I Ileuion Ohl,lon 
MI". 2 .e 1 m. 10 m. 22 ms 1",1. keU$ 

2 m. ,~ m-' 10 m. 22 ~. ~n. 

E.,I. of o\c:elSi , m' B m' 20 m 

"T"".'" . C.peclty 110. of CRT A"e •• Or.,.OII •. , 

'" ""gnet Ie ,,- te"gtll 
Type Funet 101\ \lIord. Tr"ekl. or ...,. orCRTTyp, 

Ao;ouult 
Chl""e I. IIU. "I". 

~.t1c t8,;; Exter~ 12 tSnft 4 20m. ' or_nar r < Is' :' 
r Ma.<met ic drum I ntern;: 4000 nn ,'''' 27m. 2m • •• r_= r ho' 

0000 1 nJ •.• 
MaP-ne t ic-~ 2 " 

, -
INPUT /OUT PUT: Typa ~unc:t Ion S~.d 

Joi .... netic tan;; . / 00t 1157 v or ds noor .. ~ cnnd 
Each ta e can be u ed a • 
or nrint in~ . It. functlo, I is co ,,~ , 

HPE SURell: Possible in forvard direction only. 
ARIT~"ETIC 11100[: Serio-parallel CLOCK FREQ. : 16 k c 

COtIPUTING ElEIlEIlT: Se l enium rectifier netvorks 
COII POII[lIr5: 4000 tubel , ",any crystal rectifiers. 

RE~AIIKS: The computer can alter addresse s and jump i ns truction. 
only# The adder , multipl ier. and div ider are s ep arate 

Spud 
•• "ot Ion 

'M' 

and operate 9im~taneously. There i s a check against f or b idden 
di~it8t and there 18 elaborate checking in printing . 
Infor mation is recorded twice on the tapes to a s sur e 
accuracy_ 



Harwell COII]11tel" 

IIl1lll n: 
INSHLLATIONS: 

Atomic Energy Research ~9tftb1ishment . Harwell, Engl and 
Atomic Energy Research ~stabli9bment . Harwell, England 

CO'IES AV4Il4I1lE: 

I'1IOGR4IoI1I111G SERVICE: 

COIt I'UTIIIG TI NE : 

nOOI! 4IIEA: 

COOllIIG: 

IIEST SUITED fOR· 

OPERAT IIIG SCIiEDlIlE 

I ",,/'Ille 

I Percent 

PERSONNEl: 

NIINIIElI USE: 

WOIID LENGTH: 

NUIIlI~ R4I1GE: 

NEGATIVE 1110. REP.: 

OPERATIONS: 

SPEEO 

I rw;1. Acee" 
II i" . 

II ... 

Ewel. of Acce" 

ST()IiI4GE: 

T,pe 

Dekatron 

INPUT/OUTPUT: 

UH S[411C": 

EIIGIN((RIIIIG 

Sc;hed. IUo Int. Eno. 0.". 

10. 
B cioc1maJ. digit, 
- 10 to 10. 

Tnn,fe' Addition 

2 •• c 
2 .ee 

I , 

POWE~ CONSUItPTIOII: 

fIRST R[.lDY I'Ott USE: Mq 1952. 

PRO!llEII SOLVING 

Errar.I", •• Er roneou, RI Ilr 101 Ie 

9~ ~ 

(tnttructious 5 decimal digita). 

It; 

IHSTRUCTION TYPE: 'l'wo-address, 
5£0I1[IIC£ COlfTROl: PunChed tapes e 

Ilett Ion Dlvhion 

10 •• c 10 ee 
l< .0 l< ee 

capecit, ilia. af CRT Acce .. Or_Die • • , 

" "'1I ... tlc TI. lenllt" 
I",,"ct Ion 1Iord, Trlc~lI. ar "', orCIITT". 

kouttlc 
CII","e1, NI~ . ''In. 

Internal 40 

TfPe F ..... ct ion Sp .. d 

? ""'ch.d ts e readera I!1>ll 1n on or 

4lI1T""£TIC Il00[: ClOCI( FR[O.: 

COII PUTING El[IIEIIT: Relays , doub1e-l~ngth Dekatron accumulator, 
COIII"O*[NT5: 

ToUI 

Sp .. d 
of 

Notion 
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R[1I1111(5: There 1a proY1aion for an additional 50 words of Dekatron. 
storage . The computer 19 designed for unattended operation ; 
on encountering an error it rec~nce8 the computation, 
goes back a few steps , or starts the next pr oblem. 
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Hughes Airborne Control Computer 

BUILT BT~ Research and Development laborator i es, Hughes Aircraft Co., 
I NSUllAT IONS: U. S. Air Jorce Culver Ci ty. CaUf. 

(71nancial support cont ributed to devel opment by Wright 
Air Development Center . ) 

COPIES AV ~llABU: Bot available 
I'IIOGliAilWl 1IG SEJIVICE: Not available 

COMPUTI NG TI lliE : Not available 
'lOOJl AII EA : Vol. 5 cu.tt. 

COOli NG: 6 lb/min 
BUT SUITED FOA Calculation of , 

OPEAAl I HG SCIIEOUtE ENGI NEERING 

POWEll CO fll SU" 'TlOII : 1.2 kv 

- • 
FIRST AEAOr '011 USE: J'ebl'llary 1952 

real time control problema 
i'AoeUIl SOtVI f!l Ci 

Sch.d. IQ.lnt. Eo O.w . E~ror_F r •• Er ron'O"1 R, . 1 r 
IIn / Wl< 

P.rc'nt 
P[RSOHIIH: Operation and maintenance handled by same maD. 

NUII!11I USE: 2 
WOfID lEHGTII: 16 bita (instructions 17 bits) 

Idl. Totll 
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IIUII!EII RAIIGE: -1 to 1 INSTRUCTION "PE: One address & rel. add. ot next order. 
NEGATI¥[ NO . II(P.: Aba. value & sign SEQUENCE COIiTIIOl: OeneraJ. store 

OPERUIOIIS: All ari t hmetic opera tions and tran8fers among memory 
positions , as well as a few l ogical choice operational 

SPEEO frlnlfer Addlt Ion II-u It I p i Int Ion Ohl.lon 
I It l" . low;l. Ace ... 240 h" """ .. ' 0.< 0 , < 

II .. . 

he I. of Aee. 1I no 1~' ". , m. LQ 
~T"R'r.~: 

, 
~p.c;ty No. of CRT Ace • •• Dru .. 0 1 . .. . , 

To Iq,g ,,'tie ,,- l . ngth 
Typ. ' ...... et Ion '/lords Tricks. or .... o r CRT T1P' 

koultle 
Chlnn.11 104 ... .. In. 

Sp •• d 
of 

lIotl on 

I .......,.tic Drum InternA ' 2<00 "" ? r< -, . .. I~", 
f 

INPUT/OUTPUT: T1pe 'ul'\et Ion 

~Yboard 
Analome 
Anal.""". 

TAPE 5E ~RCN: 

~lIlTlluETtC II/)I)E: Serial. CLOCK FREO.; 160 ltc. 
COIIPUTING El(IIEllf: :Binary adder. 

COIiPONEfrlT$: 350 tubes, 2500 crystal r ectifier •• 
UII_~KS : 

Spud 



mM 6Ov. Calculating Punch 

sum BY: International haines. Machines Corporation 
IIISULUTION$: Several thousand in use. 

CO'IES lYllll!lE: 
PROGRlllllli'IG S[ftYICE: 

COIII'VT IIIG TIllE: 

flO(/ll; AREA: 

COOliNG' 

SUITED FOR; IIEST 

OI'[RU Itro SCHEDULE 

hr.'''' 
,.,unt 

For rent. 
ATallable at 
An.11a.ble at 
56- % 28-. 

IBM •• rrlee bureaus. 
IBX ee1'T1Ce bureaus. 

If one reauired. 
~i!iiTe =< 
[IIG""£(IIII1G 

!.chell. "'Itflt. E, .... 
y.:;;-~;; d'.' 

PO'IfU COIISU""TlOII: 700 watts, 
~IRST READT FOIl USE' l~ 
at!~n!, ~t~ of • 

" 1ch is a 
PII:08LEII OtYI~G 

Error_Fr •• E,rOtl-oul II •• 1. 'n· 
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ahort leqa.ence, , "it h 

Idl. Totll 

'EII$OMIIIH: Tarlee flLCCOrd1ng to 1nttallat1onj complete maintenance f"Ilrnhhed 
b;,- mM. 

MUNIER 11m: 10 (true dec1roel.). 
wo~o LENGTH: V'ar1able-general17 6 to 12 deo1mal 41«1t8. 

NUII!('I: RAIIGE: Variable dec1mal pt. INSntUCTIOIt "PE: Co.:poled ot sub-1llstruct1onl. 
NEGUIV! NO. lin.: Tene' ccapleent. SEQI,IEJtCE CONTROL: Prewired on plu«board. 

orElIlYl()IfS: Addition, subtraction, multiplioation, diT1aion, cmaparbon, 
negative teat • 

T,p' 

T A'E SEA.tll: 

I Cart!. 
I Cart!. 

• "'''~ .",."",,~I ".,.,~ 0.,,10 11 to 2,. 

AJtITHlltTlC IlOOE: Parallel. CLOCK FAro.; 

..... 

COtIf>UTIMti (tEIIOIT; Counter w-heels or gear clutches controlled by reI83'S. 
CDII'D"E"TS: Several lm.ndred relay •• 

Spud 
,f 

~otlon 

UIUoIlItS: The storage unit. are baalcal17 12 dec1mal digits for read_in. 
!hey maT be apl.1t tor 6-diglt readaooCUt. 'nle. lIIlltlplle!'-dlYisor 
regieter i, 8 decimal digits 10%1&_ The IBM 602A can perform. 
parallel transfers. parallel additions and subtractions, end 
p&rellel multiplications with a common multiplier. 
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IBM 604 Electronic Calculating Punch 

sum n: International Business Machines Corporation 
INSTAllATIONS: OVer 1500 in use 

COPIES AUllAlltE: For rent 
PRO:>ROIlING SERVICE: AT8.llable at D!M service bureaus 

COIIPUTING TIllE: Avai l able at I BM service bureaus 
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FLOOR ARU: 604:S3x3J~S2l: 4Ox26 ft POlu COHSUIiPTlON: 6.9 ba 
Cootl~G: 19000 btu/br FIRST READT 'O~ USE: 1948 

[variat i ons 
[ limited 

SUtTED fOR: Repetitive calculations, each of which is a short .ee 
NG SCH[DULE [NGINEERING PROSl[1I SDLV ING 

Sell.d . 1I.lnto En . D.". Erro.-Fr .. (.ron.OUI R •• 1. Idl. 
H .. /IIII VarieR '" " I p"e.nt 

PERSON~[l: Varies according to installation; compl ete mai ntenance 
furnished by IBM 

NUIIII(fI IIAS[: 10 (binary coded internally) 
WORD lENGTH: Variable 

eoc e with 

TOUI 

NUIIUR RANGE: Variable INSTRUCTION TY~[: Composed of sUb-instructions 
IIEGAl IV[ 110. R[P.: Tens I ccepl-ment/ Si~EQUEIIC[ CONTROL: Prewired on plugboard 

OPERATlDflS: Addition, subtraction, multiplication. division . zer o test . 
positive or negative test, repetition. shift. 

SPEED T,anlh, Addition ~ltlpllCl1lon Dhhlon 
IIln. :ii: ., """ ? " 

,,--;; 
InCl. Aceul 

>I. ?~ II ... 
he! . of ~CC"S 

"_'''0 Capac It)' No.o'CRT Ace ••• 0, ... 01 ••. , Sp .. d 
I, .... 9n• t1c ,,- l.n9 tll •• 

TJp. Funct Ion lIIo,d s Tracks, or 
Acou,tlc 

...... or CRT Type I40t Ion 

Ch.nn. I. lIu. IIln. 

Vacuum-tube reR'iflt InternR <0 •• 0 

I'fPUTIOUTPUT: Type ~unctlon Sp .. d 

Cord reader T"~,' ~~ 
card a 

HP[ SE~II.CK: 

ARITMII(TIC 1l00E: Parallel CLOCK FR[Q.: 50 kc 
COtiPUTI~G ElEIiENT: Flip-flop 

COIII'OIl[IITS: 1400 tubes, 125 relays 
R(IIA'IItS: The 50-dl~it total register capacity may be broken up in 

various ways to accommodate different number lengths. The 
decimal point Is variable in position , Instructions are 
effectIvely of the tvo-address tYPe. A product-overfl ow 
test. a balance test. and 8 double-punch blank-column 
test are incorporated in the computer. 



IBM 607 Electronic Calcul lltor 

SUILT a T: International :Business Machines Corpor a.ti on 
IMST' LL4TIONS : 

COPIES AVAILABLE: 

~II~MW IMG SE II;VICE: 

CO M!'UTIMG TI ll E: 

FLoolI ~ IIE": 

CooliJoKi : 

BEST SUIT£O FOIl 

OPUATlfiIG SC IIE OUL( 

Mr ,/WI{ 

' . r Clnt 

, 

HUIIBU IIASE: 

WOIIO tEIIGTII: 

For rent. 
Available at IBM service bureau •• 
~vailable a t IBM service bureaus. 
60~&~2 lt5~6Jx33 '\om co",''" ""' 
5 9 . • FIItST IIUOT FOIl USE: April 19.5:3 . 

Problems requiring aoderate atorage and cGmp,ttati n a 
EMGIH[[II;I NG !'MBUII 50LV IHG 

Scht6. Ilaltlt. E"~. 00 •• Erro r _F ... Erron.ous 1t~lr 
Id I. 

V ~ ~ 

• 
Total 

Varios according to installation; complete maintenance 
furnishod by IBM. 

10 (binary coded int ernally). 
Variable. 
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Mu wUII II;AIIGE : Variable. IIISTIIUCTlOfll TYPE: COIIposed of sub-inst ruction •• 
NEGATIVE NO. AE'.: 

0'£IIA'ION5: 

SPEEO 

tr>el . '<.e.n l II I". 

w ... 

he!. of "'ClU 

;TORAGt: 

T,p, 

Vacuum-tube 
r.~i9 tar8 

I NPUT/OUTPUT: 

Ten' 8 c omplement S£QUE"CE CONTIIOL: Pre'Wired on pl\18board. 
AHal!l6R: subt rac t ion, .ult i plicat ion, divis ion, zero t est. 
balance test, suppre8sion, ekip, repeat. 

Tnns!.r addition jNultlpllutlon OI."lslon Slt1" 
.>n III . S20 1'.4 l.1t...7..m.s. ! Ao lAo -- 25....lLm& ~ LBa. , 

-'-
(Ap .. ;lt, '"'. of CltT '<ClU Or_OIe_. , Spud 

I, IlagMtlc: TI. L."gth . f 
Funct Ion Words TrlC:ks , or ..... orCRl T,p. "<I t lon 

AcOOJItIc: 
trI.nn.ls ".w. .. ,,,. 

Interne.J 1 62 
decim 
~rr 

Trp, ',,"~tlon Sp •• d 

Card reader Inp>t 100 eard~Jl1n 
I Card punch 0u1Jl!l~ 100 car~ 

TlH SEIJICII: 

AII;ITII ~fTIC IlOO E: 

CON'UTIIIG ELE Iol EIfT: 

COIt'O" E ~ TS: 

IIEII.I.II:kS: 

Parallel. CLOCK tll£O. : .50 kc. 
Flip-flop. 
2000 tubes, 1.50 relays. 
The word length and deciaal-po1nt position are arbitrary 
vi t b1n the It.lta impo8ed by the register capacity. Ef­
fect ively in.truction8 are of t he tvo-addres8 type . A 
double-punch blank-eolumn check, a balance te8 t , and a 
product-overnov check are incorporated in the cOMPJ,ter. 



IBII Type 650 llagnetic-Drum Cal' "lator 

SUI tT Il: Interna.tionaJ. Budnen Machines Corp. 
INUALL.l.T!ONS: International :Buline .. Machines Corp, 

COPIES AVAILAlIlE: 

PROG~A~"IJtG S£F!vltE: 

Will be available for rent with 1000-
Will be available. 

<'r 2000...,01'4 1D8mor;y. 

COIlll'UTlIIG TIME: 

IIEST 

OHIIATlff 

FlOOR oVIEA: 

COOllNG: 

51.11TEO Fa-: 

Ii SCIIEOUt[ 

I flrl l"" 

I P"clnt 

Will be available. 
See Remarks. 
Internal tans, 

POW£~ CONSU~PTION: 

FIRST R£.I.0Y FOIl USE: 

16 leva. 
Jul,y 1954. 

S 1 If! c ent e& coamerclal eolllp1 Un& utility 
tN:; IN[UING PlIotIUIi SOLVING 

:;.c;~.d. 1I.I"t. ~n • a. •. Error_Fre. brOllIOUS R, air 

PERSONNEL: Maintenance by II1UlUtaetu:r~r. 

blll1",,· 

Idl, Tout 

HUM8ER BASE: 10 (biquinary representation; 0 or S plus O,1,2.3,or 4), 
'IOfIO tEItGTH: 10 decimal. digits M.d eign. 

HUII.8(1I UNtiE: Dec,pt. arbitrary. INSTRUCTION TYPE: Two-addree •• 
NEGATIVE NO. UP.: Ab., Talue & sign, SEQUEIICE CONTROL: General .tore. 
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-~ rpose. 

OI'UUIONS : Add, wbtract, multiply, divide, 1up.1t, outpJ.t, branching, 
table look-up, ,hitt right or lett, alter 1D.truct1on addre.8, 
normalize. 

, ",,,,,11,.11- ".,,'~ 

I "". I"CI . Ace .. , 
~.2 •• " .. I, ... < 

[.,' ., ",.n 
C.pulty ~~::~: 4.l;e,u • Sp .. d 

'" TI. L,ngth ., 
T,pe Funet Ion Word' 

I '~~::::' 
.... orCRTT,pe Not Ion 

~r Drnm 20 or ~.H m. :><J.. 
110 

I 

ca~ 20C ' "P.r~ 

10 

HPE !!i£~~C": 

~RIT"II(TIC IoIooE: Serl.oparallel. CLOCK FREO.: 125 kc. 
COMPUT I NG [l[IIENT: 

COII'O"lENTS: 

R[MA~KS: en tho drum, the 2-out-ot-s (0,1,2,3,6) repreeentation 1, u.ed. 
'!he left and rigbt hBl.'Ye8 of the double-length acCWllllator haTe 
(separate) addresses e The calculator consists of three units, 
the 650, the 652, and the 5:33, Their fioor area.. are, relpectiTely, 
31!' x 78 3/4', 29i' x 44", .. 4 25' x 53'. 



IBM CPC 
(Card- Programmed Electronic Calculator) 

"11m n: International Business Machines Corporation 
IIISTUUTlOIIS : Over 150 in US8 . 

COPIES ~Y_ltA8tE: 

PROGA AII ... ING SERVICE: 

COII I'UTING Ti llE: 

HOOII lRU: 

COOU~G: 

SUITED fOR: 

NG SCNEDULE 

I M,.I"" 
I ' .'Cl nt 

lor rent. 
Available at IBM 
Available at IBM 
1<5 Iq. ft. 
25000 btu/hr. 

8erv1c8 bu.reauB. 
serviee bureau •• 

POWEll CDIISfJliI"TIOII: 10.2 leva . 
'IRST fl UDl fOIl. USE : 1949. 

Lengthy sequential operations. 
£IIGIN[ERING PlIOBLE" SOLVI NG 

ScMI!, ... rnt. En • o.v. Error_f, •• Err on.ous R. II r 

.H 
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'",. Total 

1'[~SON"£l: Varies according to installation; complete maintenance 1U.rniabed 
by IBM. 

NI1'1I1£1I IUSE: 10 (binary coded internally). 
WOIIO WIG!": 10 decimal dlg1te and. e1gn. 

1Il/llatA RANGE : Variable dec .. pt. INSTRUCTION TYPE: fhree-addreBB. 

MEG ATIVE NO. lUI',: Ten '. complement /Bl~QU[Nc[ CONTROt: l"rogram carda and plugboard. 
OPERATIONS: Addition . subtraction, mu.ltipl1cation. div1aion, repetition, 

lero t e st, suppression, shift. wired subroutines for power­
.eries expansions of basic transcendental functions. 

SH[() Tnnshr 'dd it Ion IMu ltlpllutlon Division 

II ln . IJRn IlJRn . ~,. 4.8 ml Incl . Acc . n 
MH . 2 

hel. of Acc. ss 

iTOI:A~r: c.pu It, Mo. of CRT ""e. 1I Or .... OIl •• , 

'0 I41tg ... t Ie ,,- l.ngth 
Typ. Funct Ion Word. Tne~ •• or ... " or CRT T, p' 

'*'OI.Iltle 
Chann.ls II, ,,. II ln. 

Vacuum-tube Internal 290 deci 
re2i.tera mal d1 • 

Rela • I e v ilL.tlL ohJ:luL.2I !.L 

I"'PUT/ OUTPUT: Typ. F"nct Ion Spu d 

Ca.rd reader In'''t~ ....l1JLt<L l.5JL 
_hinter 
Printer ~ lIll.zc 

UP[ U AItC": 

1lI1Tll.llEilC IWDE: Parallel. ClOCI!, '"EQ.: 50 kc. 
COMPUTlIIG ElE" EIIT: 1'lip..tlops. 

CO II I'OIl[IIT$: 1400 tubes. 10 crystal rectitiers, 2000 relay •• 
II(U RK$: Some aimult.&neous execution ot difterent operations 1a 

poseible by appropriate viriD8. Double-punch b1a.nk­
column check and product-overtlow Check are built into 
this computer. 

Spu d 

•• 
Mot Ion 
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ILLIAC 
(Illinoi. Automatic Computer) 

BUilT BY: University of' Illinois 
INSTALLATIONS: University of Illinois 
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(Financial support to development of ILLIAC contributed direotly 
or indirectly by U. s. ArrrJ7 Ordnance Corps, Office of Naval 
Research, Atomic Energy Commission, U. S. Air Force~ 

COPIES lVAILAIILE: No. 
I'ROGItUWIIIG SERVICE: No. 

COl4'lITlMG TillE: Available within the 1J'nivera1tT of Illinoll. 
noolt lRU: 2S act. ft. ~."u COHSUlimON: 35 kY • 

COOllr.G: 3000 cu • .ft. min. ""~ST ~[AOY FOIt USE:. 1 S8ptember 1952. 
II[5T SuITED FOIl · COmplltat lon not inTolving largo input or OIltp!t. 

DPUAT IN Ii SCHEDULE ENGINEErtlNG I'ROSUIot $OlV INil 

5<;11.<1. llalnt. [no. D.~. Error_Fa. Er ron.o ... , R •• 1 r Id I, Toul 

1I"IMe 12t 10 1k I'"e.nt 15~ 12t 100 
PEIISOHH[l: 1 o"er~tor, 1 maintenanoe man on call, 3 JDathematlciaoa. 

HUll8ER 11.1.5£: 2 (l~ "-' .• roally). 
WO~D t[HGn: 

NUIIII(II RANGE: 

40 binary ~ielt9 (instructions 20 binary digits). 
-1 to 1-2- 9. IIiSTRUCTIOJrl TYPE: One ... addresB 

HEGATIVE NO. RE'.: '!'woa l complement. SEQUENCE CONTROL: General. store. 
O'ERlTIOJrlS: Add, subtract, multiply. diVide, absolute value, logical 

multiply, shift, .1gn-condlt1onal tran~ter. 

S'EEO T"nsh~ Add It Ion It I Ilclllon Olvlslon 

Incl. Ac.un 
II ln. 12 ". 642 ". 772 Al. 
lIIu. 72'". 8lE.jlL , 

(u:l. of .t.cc:u~ ~O r-s "lit ... .... -?<I> n. .u. 

"""" C.p.clty I ~o. of CRT ~CC'11 • Or_OI ••• , Spud 

'" ... gn.t Ie ,,~ l.ngtll •• 
Type F",n(t Ion WordS Tricks . or ..... or CRYTyp. "ot Ion 

Ac.0tI1 tic 
cr..nn.ls 

it;·s 
lI;n. 

'Jlectrostat1e Internal 1021> 40 18~ Pamnol JlJ'l 
\ounam. tUDe) , 

R~a&.&round rat! R 25 
I 

III'UT /ounUT: Typ. F",nct Ion Spetd 

Photoelectric Tape Reeder Inwt 240 charactera .ee 
Ta e Punch Out t 2 eM 
Typewriter 

HPE SEARCH: 

AAITIIIII[TIC 1100(: Parallel. ClOCK FItEQ.: Aaynchronoue. 
COII'UTlfrIG HEIIENT: :lcoles.."J'.,rda:a. flip-nop -and- or -not-. 

COII PO"E~TS: 2774 tubes, no crystala, 1 relay. 
WInKS: The logical deaign of thia computer it Ilodeled after 

the lAS coetlU.ter. ORDVAC is a very similar cOlllPlter also 
built byUniverRit7 of Illinois. 
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:n~ti~ute ror Adv~~ced ~udy 52 

IIUIU If; Institute for Advanced StudT. rince ton, Ney ,leraey 
I IiSU LlUIIJ'IS : Institute tor Advanced Stud,y. J'or other . 1mllar cOIl'pUters, 

see !VIDAC, II.LllC, JO~UC, M. rlAC, ORACUt ORDV4.{", and TO-i. 
(Financial suppor t to develop~ent contri buted by Otfice of 
Naval Research, Atomic Energy Commission, U. ~. Air 7orce, and the 
U. S. Arm;,- Ordnance Corps,) 

CO~I[$ AY~llAlllE; No. 
~OGRA~WI~ SERVICE: 

CO" 'tITINii Ti llE: 

n colt AU": 100 Iq,ft. I'OfEII CO~SU\l~nON : is Jew. 
COOLlhG: 2000 au.ft . min. 

General ~ose 
FIRST "HilT '011 uSE: 1 January 1952. 

II£ST SU T£O 'OR 

O'[IIATIN 

, 
(; St"(DUi( 

II .. /~ 

~,'e,"1 

, 

~h"fd. 

]0 
12 

(H"INfER'''' 

II.l"t. '" . D.v. 

0 lQ.8 , 24_7 

, 
f'IIl'llll(OI 501 v IIiG 

Error_Free fr, ...... ou, It •• tr 
12_2 ._8 "....--,-

40_' , -< ,,-;;-;; 

'[11' '< J o~ r~tor8. 2 maintenance _en. 

NJ",(1t • • 2 (10 e; ternally"). 

Id I" 

n 
n 

~! UIIC,t": lK; bl .. ry digits (instruction. 20 b1ne.ry ,digi ts) . 
!!U~[II U!!-:;[: -1 to 1_2-39• IIISTJlIJCTIOII TYPE: One-&ddre • •• 

IIrGlTtv£ I(~ •• r~.: Tvo~ I ccap1eJ:lent SEWEIIC[ COtjTJlOl: General store. 

Toul 

I Ar _0 

~EfU.' tiS Add , subtract. mul Uply, divide, shift right or let t by 
arbitrary number n, unconditi onAl and conditional t ransfers of 
control. 

S~[[O T •• ".h. ""d It Ion ~1t;pllcUion 01¥hlon Shift 
.. in. 1Q n • 62 n8 1,.1~ "8 

~r.:: 
4' n. 

Inc!. ""c .. , 
2 8 ,'n • ~ .... . • 

( ' cl. of .\c .. . . , 25 'Ill. 1400- ,< .. 065 " =. 
CTO'U~~ : Coop.ett, /to. of CJlT .......... D ..... OIt,,.. , 

" 
lll,al) ... tlc Ti_ llng t" 

T1pe F .... et Ion ..".dl Tr.e .... o. .... , or CItT Trpi 
.\cOUIt Ie 
ChIMII, ... ~. 111 1". 

E et a', ie nternal 1024 40 25 10< " , = """""""T 

r=.Uc Drwa' . 1 h" buUt 

I II ~UTlOIfT'UT: r,o. F"nct ion Spud 

Punch ed Card Reader I;;;;;t 024 ... "" ... 
Card Punch 

U~( SEIoII'": No tape • 
.\II1111.1I[lIC 1100(: Pare.llel, Clocl( I'IIE~ .: Asynchronous. 

,OWPUTUIG HE" [,": 6J6 Toggl e. 
COII POfjEIITS: 2)00 tubes, no crystals, no rel BTe. 

11[".1011115: 

Splld 
. f 

~tlon 
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lRSIA-FNRS ComPJ,ter 

IIUILT liT: Bell ~elephone M.fg. Co. t Antwerp, Belgium. 
IIiSTALLATlONS: The InsU tnt pour 1 r encou.ra.gement de la Recherche 

~cientifique dans l'lndu8trie et l'&griculture and the 
londa !&t1onale de la Recherche ~'Cientif1que have 
supported the developraent of thia compo,ter. 

COPIES AHILAlllE: !lo. 
'ROGRANN I~ SEIIVICE: 

CO I4 'UTING TI I4[ : 
~LOOR AR[A: 25' x 25' roomPOIl ER CONsu",mON: 4.5 k.v (estimated). 

COOLING: Air-conditioned/ FIRST RHOY fOR USE: 1954. 
II[ST SUITEO FOR· General pu-poee • 

O~ERATI Nli SCH[OULE: EIIGINEERIItG PIIOIILOI SOLVING 
Scll,d . Yllnl. h. On. Error_Fr •• Erron'OUI R •• Ir Id I. 

I 11,./", 

I P.rc,nt 

'E~SONNEl: 

IIlJIIlI£lI lI~sr: 10 (fOlll'-b1nary-d1glt cod.). 

Toul 

WORD lENGTlI: 
111.1\111[11 UNG[: 

17 decimal digi)8 and sign (instruct1ons 9 decimal digits). 
±-l(r50 to '±-leY • INSTIIUCTION H'E: On&-address. 

NEGATIV[ 110 . liE'.: Absolute value & . OU[IIC[ COfllTROl: )(agnetic drum. 
O'EIIATIOHS: 

SPEED Tr,n,f" 4ddition ~I t}pllCit Ion Ohl,lon 
Yin. 1 ma 1 ma lnel. Accns 

.a 1"" N .. . 
hcl. of '-ccnl 

""''''' C.pI<;lty ~. of tilT AI;"C'" Or ... Oil •. , Sp .. d 

" 
oq,gn,tlc ,,- l'ngth . f 

Typ, flJflct Ion Words Tricks . or 
Acoultlc 

..... or CRTTyp • I04.ot Ion 

Ch.nn,t. 14 ... . "'in. 
Nun.tic drum t.erna.lf;Ooo nos 200 14 '" --'L 12" 

I · 00 inat ~ 
6......".010 O&D • & ole 1~0_ 

INPUT/OUTPUT: Typ. Function Sp .. d 

10 ta.= 1 ,n \-

UP[ SURC": Possible in the forward. direction • 
.IJIITHII[TIC 1100[: Sertal. CLOCK fll[O.: 100 kc. 

COtiPUTlHG [lEllfllT: Rectifier matrices. diodes. 
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COYPOOlE .. rs: About 2000 tubes. 1000 selenium. rectitier •• and 1500 germanium.! 
REMA~KS: InPJ.t and outpu.t are on two tape tracks. which &1"8 checked 

against each other and against the drum on each transfer. The drum is asyn­
chronou8. and relay track selection i8 used. The decimal point can be either 
fixed. (variable) or floating . In the former CAee, number. are 17 decLmal digitI 
l ongi in the latter case 2 digits are given over to the exponent. 



JADf( 
(Jacob!'! Ins :. r lIJf'n1 C, . CO')!"'lute r) 

IIUIU Br· Th~ J acobs Instrtalent Co. BethosdA, Yd. 
IIISUtL4TIO/I< 'Ihe Jacobs lns~t'UlDent Co 

(Burewl of Ordnance. U. S, ~evy, hag ~upported the 
develapcent of this cOQPUter.) 

COriES AY4IUlllE: No" available. 
I'IIOGIU.IIII1NG SERV ICE: Hot available. 

tOlI'UHIIG Ti ll E: Not available , 
FLO(IIt 411El: 1.2 .q, ft . 

COOLIN,,: 130 cffl. 
UST BuUt t t SUITED f(MI: 0 te. 

OP(RATIIIG SCII£OUlE [IIQU[(1It11/tj 

pr 

Sch.d. Ibl"l. E, O.¥. 

IIrs'''' 

P. ' c."t 

N'JIIHElI 11.5[: Z. 
\lI0II.0 l["GIII : .5 btnary di.g1ts. 

I'O'IER CO~SUljI'TlOII: 1~50 V. 

~III:ST RUDY fDR USE: Spring 1950. 
i i 1 nClpJ 9S. 

nlOIItE ll SOLVING 

Erro •• F ••• ErrO<'l.ou& ~i. 

IIUIIII(III RANG[ : -15 to 15. INHRUCHON TYPE:Two-addrea8. 

101 I. Toul 

N[Gnl¥[ lIa. UP.: Sign & a~. val·te. ~EOU£IICE CONTllol: S everRl sequences buUt in. 
OPERATIONS: Addlt.ion subtract i on. IlUltlplicp. ... ion. sine. 

SPHD 

Incl . AcC.U: Nln. 

"'.". 
hcl. of Atcess 

ST()II",,!: 

Typ. 

VaeuWl tube 
r~1ater. 

, "'UT lourpUT: 

T.,{ SE~RCII: 

""""OIfTIC E: 

CON~T'NG (lE~fNT; 

CO"'PO~EIITS: 

9[ljl'lItS: 

T •• "s' •• oIddit Ion It I I It It Ion DII/Islon 

1 La 6 _aA ""-.tL. ....2Sll. 
111.. l<' ~ <n' , .. , 4, ' I --'!'1l'1c 

C.plClty /to. of CRT lc;UII Or ... OI •••• 

" 
1iI.I;,..tie n_ l.ntth 

F..,ctl"" ..... T'.cI'l. or ..... r CRTf,p • 
""oustic 
Q\afl/l.ls II ••• IIin. 

lnternol ~ \ '1 ,. ."all, 

T,p. function Sp .. d 

Top.<"'le s .... itch!'). n'"'t Ace ••• tim. 1 
Pllnched ca.rd J.1J:uL1 
A"a!ol" in_t 
neo!!. indte~ 

Parallel. CLOCK fll[O.: Aa1l1chronoul. 
Flip-nop. 
10) tubes, 350 cryatal rectifiers. 
Thi~ computer vas built to teet the feasibil ity ot a 
com~~t, real-time computer operating 1n the parallel 
mode. Several pro.:;r8ms are built in. 

Sp .. d 

" Mot I"" 



J A INCOMP-:Bl 
(tl#~.)b8 !n:;trument Ct). Cc.'lllj?".lter) 

SUItT IIY: The Jacobs Instrument Co •• :Bethesda, Ma.ryland. 
IH$TALlHl0NS: The Jacobs Instrument Co. 

(The U. S. Ne.,y :Bureau of Ordnance supported the devel opmen t 
of the computer ) 

CO~'ES AVAILAIILE: For sale 
PROGltAloilitltG SEIIV1CE: Not available. 

CONI'I/TING TillE: Not available. 
FLOOR AREA: 4.75 sq. ft. PO.(It CON$U"'TtON: 2.75 kn. . 

COOLING: 780 cfs. Filin RUIn fOR USE: Spring 1951. 
eEST sumo FOR: Real-tlme e.omputation v1\h rued program and little inpo.t . 

OP(UTING $CIjEOUL[ ENG INEEIIIMG /'Roe lEN sou I NG 

Sch~. M&ll1t. '" a. •. Error.Fr •• Erron..,..s ~. Ii. 
Id I, Toul . 

I II,., ... 
I ",re,,.,t 

I'ERSQNN[l: 

NUNSER SASE: 2. 
WORO WIGTII: 24 binary d1gih (instructions 16 binary digits). 

NUM8ER RUGE: -32 to 32. IN~TRUCTION TYPE: Tvo- or tb.ree-addre88. 

NEGniVE NO. REI".: Magnitude and 81&n. SEQUEIIC[ CONTROL: One electrc.nically 8canne d 

OPEfU.TI~S: Addition, subtraction, multipl1·· pwlched c a rd. 
cation, d1T1810n. 81n~, InT~r8. alne, 
Bquaring, cubing. reTers.!! ,j.~:rielonf revel'tlf! !I1lbtr&e tion . 

SPEED. Trln,f,r Addition Itlplleatlon Ohlsion Sin Arcsin 
1",,1. ke.1I I IIln . 1 ,. ,Q 'Y<;!n , < ,. An ..... . 

? -, An 

hel. 0' "=e.ss . .,." 'IA . .," r, 1 r, RQ , • , cap.elt~ Ho.ofcn ~ee.ss Or_Oil •• , Sp .. d 
I, oqgn.tle ,,- lln\1th •• 

Typ. runetl ... ".word I Trleks_ or .... or tAT Typ. IIot I ... 
"o:ounle 
Chlnnl I s II,,,. "in. 

... t.'. '0 
• . , , -

I"PUT/OUTPUT: TYPI ' ... nc:t Ion Speed 

8 ~ord. of t<.201 •• ·~,t,he Inll\l> Ace ... tilDe 1 d 
n.' nw>,h card Innut A.-c ••• 

: lleon ,. 
HPE S£~IICII: 

~IIIT~"ETIC "OOE: Parallel. ClOC~ '"EO.: Asynchronous. 
CClMI'UTIHG (lE"EMT: r11p-flopg. 

CO II l'OIll[ .. rs: 409 tuDes 4032 crystal recti! lerl. 
II[IIAA~S: 
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JAIJICOMP-C 
(~cob. matr1JJl.ent Co. ~ter) 

aum n: The Jacoba Instrument Co .• :Setheada, Maryland. 
INSHLLATIOIfS: The Jacoba Inatrwnent Co. 

(The U.S.Navy Bureau of Ordnance supported the development 
of this computer.) 

COPIES "' · ..... ltABlE: No . 
"FlOG~UlIIIHG S£IIVlt£: Not available. 

COIII'\1TING TIII[; Not available. 
HOOR .urEA: 4.2 sq. ft. POWER COIl5UII"TIOrt: 4- kv. 

COOll~: 1200 cfm. FIRST Ruor 'eM USE: Summer 19.53. 
eEST SUITED fOR' Real tae or general purpose cOiRpJ.ting - - . 

O'EUTlHG SCHEDU LE 

IIr./WIc 

" •• elnt 

HIISOIINEl: 

1111'111 Ell !U.S[: 

WOJIO lOlliTII: 

N1/"!£R lUNGE: 

[NGINEERING 

Schld. 1I.1nt. [n<>. o.w. Error_'r •• 

2 (2 and 8 externally). 
24 binary digits. 

!'IlOILO: SOLVING 

[.ronIOUI RIP,I. 

-16 to 16. III$TltUCTlOil nl"E: 'l'hree-addresa. 

Id " lotll 
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NEGATIVE 110. lIE'.: Magnitude and sign. SEQUENCE CONTROL : J:lectronieall:y scanned 
Of[RATIONS: Addition, subtraction, IDlllt1p11cat10n, diTb10n, aine, 

coa arcain, aquaring, reverae subtraction. 

}llnched 
card. 

SPEED Trlnsf,. Mdltlon '" t lut Ion Dhillon "'. 'no .,..1 
Incl. AcC:I" I IOI ln. ,. 

'A ,. In - I 0.<Xl ... ? ( .... ,'* ,, .• ?I, L. In m. 1.61 .. a 5 .. 4.2 m. 
Eoc:I. of lc:C:II' vky. A ~ . In •• 61 ma S .. a 4 2 ma 

• • , C.p.clty No. of CAT "«:1" D._OII_. , ~I.d 

'n OI&gMtlc: ,,- ll"lltPt " Typi Fun(t Ion Wg.dS T,.c_*. or 
Acoustic: 

... , orCItTTyp. IoIotlon 

ChlnnlJ, II.", fII ln. .«. 
" 4 • 4 • Puall 1 

Q • 4 a Farall 1 
4 1 I IJ ... 1 "" Parall 1 

IN~I.ITIDUT'UT: Typi Func:tlOtl Splld 

Varioua inatruments lD& Ou Input cycle 0.1 •• , out.lS 
8vitches Input ceeae time 1 m erosecon . 

Pnnchllld card (66 numbersT Input ccess time 1 microsecond . 
'PI.lnched card -T128 ina trs. In .... t ceess time 1 microsecond. 

UH S[UlCII: 

AItITIIIIETIC IIDDE: Parallel. ClOCI! fliED.: Asynchronous. 
COIIf>UTI NG nEfIIEIIT: Flip-flop. 

CDII 'DNEtfTS: 801 tubes and a large number of crystal rectifiers. 
!IIEIIUlK$: 
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JOIlRIIIAC 
(After John von Neumann) 

sum liT : RAND Corp., Santa Nonlca, California 
IMSULUTlON5: 1lAND 

(Owned b7 U. S. Air Force.) 

COPIES 'V~ ' Ul!llt: No. 
'~OGW!lU IIG SEIIYICE : Not at present (February 19.5:3 ). 

COMPIITIMG TI ME: Not at present (February 19.5:3). 
FLOOR UEA: 600 sq. ft. POWEll CON511 11"ION: 30 ky. 

COOll~G: 10,000 cu.ft. min. FIRST IIUOT FOR 115(: January 1954 . 
SE5T Scientific calculations f or general research SUITED FOR: • 

DI'(UT1N G 5CIIEDUlE ENGINEERING PIIDIIl(1I SOLVING 

St.h~d. lola Int. E, 00 •• Error_Fre, [.ron.Qul II:IPII r 
Mf a/WI< 

'.re, nt 

Idl, Tot.1 

f'(II50H~El: 1 oper a tor,_ 1 maintenance man, .5 mathematicians, 1 clerk. 

HUNBER SASE: 2 
WOlIO WIG'": 40 binary digits (1netrucUoDe 19 binary dlg1 te). 

NUIt![1I RaNGE : -1 to 1_2-39. INSTRUCTION TJH: One-address. 

N[GATIVE NO. 11[1'.: Two,1 complement SEQUENCE COHTIIOl : General store. 
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OP[RmONS: Add, subtract, multiply. divide, absolute magnitude. selec tive 
substitution, logical product, transfer control, hoot. di.play 
on console. 

S'[[O T • • nsh. Add It Ion '" Ilution Olvilion 

1n.c:1. Aecell L II ln. g.:; eJ!" 55 ". 42 ; ". 835 " . 
w ••• 2 • • 81 ; ..... 81~ '". 

hel . of 4<:C.1I 'Al. I 4< '0..al01ll8 810 n. 
'" • Capacity 110. of CRT ~C' I' 0._01 ••. , Speed 

" 
ICIIgnetlc TI~ l.ngtl'l of 

Typ. Funct Ion Word. Tnckl . O' .... or CR T Typ • Mot Ion 
Acou.t Ic 
Chann. Is Wi'1I'. Wi ln. 

:IlectrostaUc Internal 256 40 25 ". ~5 " . PIIralla 
\' 

"&Det c l'IlII ~ternal 2048 40 21i ms I ~ ma 17" . 
IN PUT/ounUT: Typ. Funct Ion Speed 

IBM 077 Collator Inm.t 96 y 

IBM ~17 Punch 20 

r.P( SEARCII: 

AAIT Hli rTlC Il00(: Parallel. ClOCI! FR[Q.: Asynchronous. 
COtU'UTl NG El[II(IIT: 6J6 flip-flop. 

COII 'OIll [ IIITS: About 3000 tubes, no crYstals, about 200 relays. 
R[ II A~KS: This machine is a modified lAS type cOllllllter with _electron 

and magnet ic-drum memory. 



• 

(Lyons 
LBO 

Electronic: Office) 

eUllT Sf: J. LJrone &: Co., Ltd., London 
tHSUll_f l0~S: J. LJron8 &: Co. 

COPIES ' ''.'LABlE: No . 
I'ItOGIUI .... HG $(~VICE: Available . 

COMI'UTlliG T'II(: Available. 
FlOOII: ""'EI: 800 sq. ft. 

COOl!frlG: )500 elm . 
,"own COMSU"' ''TlO''; 35 lew. 

flllSf '{utly FOIt U$(: 19.51. 
8(ST SUllEO FOfIo General purpose' • routine commercial clerical work . 

Ol'£II.l.TIH Ii 5CII(OIlL( EfoiGIHE[II;I~G P'lOIIU II SOLtlNG 

xII_d. Ilalnt. " . .... Error_Fr.. £~rOt>~ • R • .Ii i r 
Id ,. 

h,,/1'\. a 1 
""cent 11. '<8 . 8 24 4 2 

lotll 

PE~SOM"EL: 2 operators. 4 maintenance men, .5 programmer., 5 clerical . 

NUIII!J("II1A$(; 2 (externally decimal, sterling, etc.) 
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IIOttO UNCiTII: )4 or 17 binary dlp;lta and sien (lnltructlonl 17 binary dlg1h~ 
Mulf!l(~ IIlllG[: -1 to 1. INSTIIUCTION npE: One-address. 

N(GITIVE II~. 11[',: Complement. S£QUEIfC( COIfTROL: General 
multiply. shift. -and.-

atore. 
OPEUTIOH$: Add, subtract. 

S'HO Ttln,hr Add'tlon '" ,Io;.tlon Olvl.ion 

I lI 'n • 11'1(.1. -.ct;I •• 
11.- . 

[yd. of At;t;I ., 

~T"".r.r: Cap.elt, ~. ofClIT ... ee ••• Or_OI •••• ,. "9nl t1 t; ,,~ lln9 th 

TJ~' " .... ,1 Ion Ibrd. Jr., .... or .... o r CRT T ,PI 
Ac:OCIHIt; 
ChI""'II. "" .. "" n. 

r,;; •• n'l 20 .... ~ ? 

l?-did 
vords 

ItI'UTlOIIT'UT: Typi Fun,t Ion Spud 

~ .A 000 

t&ne 
Tel eprint er Tabulator Outnut char/aec 100 Unea 

tA'E SElIlC": None . 
A-IIITMllrTIC "'00[ : Serial. CLOCI( FR[O. : 500 kc . 

C~~UTI MG HEIIEII1: 

CO" 'OIl(lIlS : 6000 tubes. 1500 cryatal rectifiers. 120 relays. 

Splld 

•• 
>lot Ion 

'00 

min. 

IfI[ItAIIKS: LIO 1a patterned after EDSAC X. Marginal checking. ueing 
50-cycle a.c. injected at numerou. poiats, is incorporated 
into the computer. 



TIIlI LOGISTICS COMPUTlIR 59 

BUILT n: Engineering Rsae&rch " .. oelate., Div. ot the RsmiDgton Band a"rp. 
INSTALLATIONS: LoghtiC8 Research Project ot George "aahington UniTsrlit1.D.C. 

(Ovned. by Ottice ot Naval Research.) 

COPI ES AVAI LA8LE: For sale. 
PROGR UtN IJIIG SEIt ~ICE: Sometimes available. 

CO I4 PUTI NG TI NE: Available. 
FLOOR lRCA: 190 SQ.. ft. ~"' [R COHSU N"TlON: 43 kYo 

COOLING: 11 tODS cooling ai:rf" UST II(AO' FOR USE: 1 Mareh 1953 . 
SUITEO FOR: Data handl1"8: short simple rou.tin8a r8Deat ed IllADV tl.e8. 

NG SC II [OULE EIfGIH[[RIIfG "OSlEN SOlV l/Itl 

S<;:ho. ".Int. fn • o.v. Error_Fr • • Erroneous R • • ir Id I. Tot., 

I Mr ,IWk 4-6 6-8 16-18 - 0- 42* 
I ' , .,ant 1" 20 40-4< 1<=20 < - 10 0:< 100 

PERSONNEL: 1 opera tor , 2 maintenance men , J mathematicians , 1 clerk , 

WORD LE NGTH: 

NUM8Dt RANGE: 

OPERATIO NS: 

S'E[O 

1 1n training a8 mathematician. 

10 (""0.80-3). 
From 4 to If2declmal digits. 
Up to ± (10 -1). INSTRUCTION TYPE: Composed. 
Binee I complement. SEQUENC[ CONTAOl : "'ired in 
Transfer , add , .ubtract, multiply , count, 
and conditional jumps , no division . 

Transhr Add It Ion It 1 liCit 1011 Division C 

of SUb-instructions. 
removable plug board. 
shift, uncond1tional 

~ on ~o I Mi n. I 70 ,, 0- 40. 110 .6mo_ •• 1n m • 
Incl . lI;CU'

1 01 ... 1.1n. ,. ... . - ~". , < m. ,n •• 
hcl. of Ac .. a .. 

!;lOlil AGr: c.p· .. 1t t No. 0' CRT A .... . .. DruMal ••• • S" .. d 
I, ... , ... tlc n. t.n,th •• 

T, ,,a Funet Ion 'lord. Truk • • or ..... orCRTT)'~ • Motion 
lI;oustle 
Ch,nnal, 01 ... Ol in. 

1- D_,m IIn ....... l , 200 ~ --;;;;;; 

:Illec re~isters Int.rnal 41 d.o ~ 
db I I 

IMPUTIOUHUT: Ttl" Func t Ion S" .. 6 

, m, f In;;;> 1= _ ..... I •• m 

I Me2neUc Tane In t 1.00 d1 1 
PaDer 'laDe Punch Ou~ lld~ ~·.m 
Ma~eUc Ta tnut 1 ..- ..-

r.P[ S[ARCH: None . 
UITH.MtTIC "OOE: Serio-parallel. ClOCIt "[Q. : 220 kc. 

,o..~UT! NG H[" EIiT: Flip..flop. 
,O" 'O_( NTS: 3500 tubes I 2000 crystals , 200 rela,.... 

RE MARKS : Number length on drum variable between 4 to 12 digits , set by­
switch . Input and computation are concurrent . Under ~Speed," 
the shorter time. include access to the electronic registers, 
the longer time. includ. access to the drum . Decimal point i. 
variable. 



• 

• 

IlADDIDA 
(Magnetio Drwo Digital D1!ferential Analy.er) 

BUIlT Ill: llbrthrop Aircraft Corp .. Hawthorne, California . 
IIISTAu m OIfS: Northrop, Borth AJaerican, Utah UnlTsrl1t:r, 

Applied Ph1aic8 Laboratory (3), Arnold 1Dgineering,etc. 

CO~tU AYA1UIILE: Bo. 
PRCSII~" 'WICi 'S(RWICE: Not available. 

'=" "~ - 'I .w[: not available, 
FLOOII urA: 10 s q . ft . 

COOlU.G: I n ternal fan, 
POWEll (;01151/" ""1011: :3 lev. 

FIIIST 1£40' '!)It USE: July 1951 • 
sumo '011: Solution of dUferentlal. !lEST 

O~EUTING 

eauations, 
SCII [OULE ENGINHlllltG ""OIHEIl SDLV IIIG 

S!;.hd. "'lnt. En • D.v . Error_Fr .. £"0.>'0<>1 ReD.1 r 
1I" I II'Ii 0 ?n 12 A 
' .relnt 0 0 <0 '" Ion 

1'£ItSOliNEl : ! operator, i maintenance man , 1 other person, 

IIUII!!['It USE: 2 (8 externally). 

10". 
"-
n 

WOIIO lENGTH: )2 binary digih (instructions 64 binary digits). 
IfUI&IIE_ lUGE: -1 to 1. IIiSnUCTlOH TYPE: 

IIEGU,Y[ 110. ItEP' .: Complement. S£OU[~C£ CO'lTROl: Speoial drum store. 
OPEliATlONS: Add. dyll to Ym and IIJ.lltiply by cb'n. 

S~HO Tr.nlhr Addition 1t1 Henion Dh1tlon 

I II ln. I?"" In'.e~ ;aU"" 
--;: 

Incl . Accn. 
II ... 

he I. of 4ce " 

UlIIU Gf: C.PIC It, No. of CltT Ac:c .. . Or ... Oha., 
1, "'-g ... tlc ,,- leng t h 

Type F ..... ct Ion Words Tr .c ... . or .... o r CRT Type 
Ac:ou.tlc 
ChIM.I. 11.-. Nln. 

Magnet ic Drum Internal 264 6 ~m8 erial S· 

INPUTfOUT'UT: Type '"net Ion Spu d 

Keyboard \ 2 ke,. •• 0&.1 n""t .low 
Ocillo8cotle "trnit slow 

iVE SURC": 

4JlITII IIETIC 1100£: Serial. (lOCI!. FR£O.: 100 kc. 
COIi PUTING ElEIi ENT: 

COIi POflE ~ TS : 150 tubes. 1200 crystals. 
R[ II UII(S : OVernow can be used for decision if desired. 

Toul 

Sp . .. 
,I 

~tlon 

600,.,. 
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!lUllT BY: 

INSTAlLATIONS: 

Manchester Electronic Computer 

Yerranti Ltd., Mo.ton, Manchester, Ingland 
ManChester Unlveraity, England (owned by D.S.I.R.) 

61 

Univere1ty ot Toronto, Canada (owed by N.B.C., called nRU'l) 
J'erranti Ltd., London. EnglAnd 
Shell, Amsterdam, The Netherl.mds 
British Ministry of Supply (2). tor Armament Research atab-

COPIES AVAlLA8LE: 

1'II0GUIoul tllG SERVIC£: 

lishment, J'ort Halstead 
For sale. 
Available in InglAnd and Toronto. 
A7allable in England and Toronto. CO II ~UTI~ TI ll E: 

noc'l lREA: 

COOtlNG: 

8rST SUITED FOR: 

2 bays l6xl8 t & deJP.!l 'l eO~SUIi'nON~ 26 ltv. 
JOOO ctm/)-ton a./,r."&.f/f'(UOY FOIl USE : July 1951 

O'UATING 
Idl. 

PE'ISOH ~ El: Manchester: 12 operator-mathematician., 5 maintenance lien, 
:3 ad.rainhtrative, J clerical, :3 in tra1D.ing on maintenance. 
Toronto: J maintenance men, 10 mathematicians, 2 clerical. 

NUM!I(lI. 8.1.SE: 2 (10 externally). 
WORD lENGTH: 20 or 40 binary digits (instructions 20 binary digits). 

NUNIIE~ 'lANGE: Fixed binary point. INSTRUCT 1011 n~E: One-&ddress. 
NEGATIYE NO. RE~.: Complement. SEQUENCE COIITROl: General store. 

OPERATIONS: Iddltion, subtraction, multiplication, logical operations: 
no division. A 'B' tube stores eight 2D-binary-diglt lInes 
to vbich relative addresses can be referred. 

SPEED Tr,n.'" oIdd It Ion Itl lIe.ttOl'l OhhlOl'l 

Inel. l.ecu. I II ln. 1.2 .. a ~ --'i.- ,~ ., ". 
II ... 

[we I. of ""c • •• 2 16 III Pro ed 

" C.p.clt) No. o f CRT 4CI;.,1 Or .... OI ...... Spud 
I, "'gnotlc ,,~ l.ngUl of 

TJp , fut>u 101\ .... rd. T rlckl. or 
~OI.I.t It 

...... or CIIT Typ. ~tlOl'l 

Chinn." "n. II ln. 

'2'. , ... 2~6 8 40", Serial GilL 
v. 2 • ISer1al 110" 

1rl2' 
.L 

IIIPUT 10UTPUT: TJp, funct 101\ Sp.,d 

--a.". lIn1>1'- OO~.econd 
!ape punch ~t 18 trame. r second. 
Teleprinter Output ...L chara!!.1.era..nr second 
Parallel printer OutPUt l..5.9 l1neaLmin of 64 chara 

TAP[ SElIICM: Po. sible in the torward direction. 
lRITM"£TIC IIOOE: Serial. CLOCK FIIEQ.: 100 ko. 

COtiPUTlIIG ElE"'ENT: Tubes. 
COIIPO~E'ITS: 1800 pentod.ee, 2000 vaCUWII. dlod.ea. 

IIElWIKS: The cathode-ray store holds all the dig! ta of a word on one 
line of a single tube. 



MAllIAC 62 
(Mathematical Analyzer, Numerical Integrator, and Complter) 

lIum BY: Los A1BJll,os Scientific Laboratory 
IN$UlL4Tl0N$: Loe Alamoa Scientific Laboratory 

CO"£$ 4VAILABL[: No. 
PRO(ill" ...... NG SUVIC[: AvaUable 111 l1mited quantity to othel" Ale laboratories and for 

CtlII'lITllIG nOl(: certain problems of academic interest to ataff. 
"LOOII 411:E4: 20 sQ.. ft. f'OW£II CON$U"'TlOII: )0 lat. 

COOll/.(i: 24 ltv ahw'xnttt1onerJII.$T IIEAtlr FOIl USE: 1 March 1952 
nSf SUll[O "OR· General. p,lrpoae • 

O'[RUIJIG SClirOUL( [!!GIIIE[IIING !'!tCBUIl SO Lyj~S 

Sch'd. ... Int. ,. . "' .. [rror_fraa ["oroaOll' ,; •• I~ htl' Toul 

IIn/"'- 2 shUte 
l "~f..nt ~ total eorln 6~ total In· ·ob1 100 

'[ASONfrI!L: 10 operators , 1 aaintenance man, 4 mathematiciane, 1 clerk. 

NU"II~ uS[: 

WOIIO l(N5T~: 

IIUOI.B[II RANGE: 

N[G4TIYE NO. II!'.: 

OP(ltUI(HIIS: 

-"ill' 

I nf-I. Icf. ... L~ 
--"'" 

--"'-'-~ 

Tro' 

f.I.'[ SU~CII: 

2 (10 or 16 externally) 
lI() binary ~~g1t. (instructions 20 binary d1&1 ta). 
-1 to l_rJ' • INSTRUCTION ty'E: One...s.ddrese. 
'!"Woe' complemeIl;,t SEQUEIICE COIfTIIOL: General. Itore . 
Add, subtract, multiply, divide, logical operationa, 
ehi.ft right and left, inPlt, oa.tplt . 

, 
~ 

ill. ". QSO "'" l5lL "'-
!O.. 60 ". t5lL ,. Q1' n~ 

C.pnltr I~!~'C~ ~',:':' ,. LanQlII 
function ..... ...... lo~ CRTTrp. 

IcOUI!:~ Chinn, I 

1021< _'10 ~ ...£. ~1a ~"-

T,,. "'" Tape 

I~ 
T~ 1 

4~ITI'M[TIC 11.00(: Parallel. CLOCK FW).: Ae1l1ehronaa.a. 

Sp .. d 
of 

~ot Ion 

C(HIII'IIT.1f1i H[lIfNT: 

COII'O'lr'lu: 2500 tubes, 800 crystals, no relays. 
R[M"ms: The logical dee1gn of th1a computer 18 aodeled on the IAS cOIllp.1ter. 

Testing of the electroltatic etorage e,stem i, built in; automatic 
checlc1ng of OTertlo" is to be installed sooo. 



Mark 22 ComPllter 
(Bell Computer, Model IV) 

BUIlT BY: :Bell Telephone laboratories 
INSTALLATIONS: Naval Research laboratory- (Radio Division III, Operational 

Research Branch), Washington, D.C. (Development supported. 
by Bureau of Ordnance, U.S.Wavy.) 

COPIES AV,ILABLE: 

PItOGIt~ WII ING SEAVICE: 

COMPUTING TI ME: 

BEn 
OPEItATIN 

FLoolt AItU: 

COOliNG: 

SUITEO fOIt: 

G SCIIEOULE 

No. 
Not available. 
Not available. 
42 oq It P'O.EIt COIISUIiPTlON: •• room 

. Air-cond1t10ned/ FIA5T READY fOIl USE: 

Ordnance problema 

3 ltv. 
March 1945. 

ENGINHItING PItOBLEM SOLVING 

63 

rqlnl. Oev. Error_hee E, ,oneo", ltep.l. Idle Ti= Seh"d. '" . I 1I,./W\c 

I 'e,e l nl 0 0 8 N. 11 1b • 0 
PEl/SONNEt: 1 Operator, 1 maintenance man. 2 mathematicians. 

NUMBEIt USE: 10 (b1quinary). 
'11'01/11 l£HGTII: 5 or 6 decimal dig1ts (instru.ctiona 2 digits). 

NUlleEI/ UNGE: - 99999 to 99999. INSTRUCHON TYPE: Two-address. 
NEGATiVE NO. UP.: Complement. SEOUENCE CONTROL: Paper tape. 

OPERATIONS: Add I subtract. multiply. d1vide. 

SPEEO Tren"e, Ad d it lor> ~ lllp l lCJtlon Olvl,lon 

Incl. AcGI,.: 
lI in . • 4 gee • ? ~ 1>. ° 
104 ••• 0 I> 88e 2 -?~ • 

hGI. or "=GU, 

STOIIIG£: CIIplelt, 110. Of CRT Acee" Or.,..Oi.IO., Spud 

'" '4gnlllc ,,- length of 
T,pe Function IIords Tricks , o. .... or CItT ',pe Notion 

lI;.Ot.tu ie 
Clunnell lo4u. "'In. 

Relay Internal 10 0 .1> 10.4. 

INPUT/OUTPUT: Typi funGt Ion Spud 

IIn_Ont 12 d1#,. 

T4PE SEIACII: .t'osa1ble in both directions. 
ARITH"ETIC "OOE: .t'arallel. CLOC K fItEO.: Asynchronous operation. 

CO/llPUTl ~ G EtEMENT: Telephone relay. 
CO"POME MTS: No tubes. no crystale, 1200 relays. 

R[ Io4~ qKS: Cannot alter its instructions. Logical checks are incorporated 
in all circuits. Machine operates attended for 50 hours and 
unattended 118 hours of each week. The decimal point is 
variable. 



MIDAC 
(Michigan ~igital !utaaatic £oapnter) 

BUIlT BY: W1110w Run Research Center. Ypsilanti. Michigan. 
LNSTAlUTIONS: W1110v:Run Research Center. 

(CoDatructedunder the anlpicas of Wright Air Development 
Center. U. Sa Air Force.) 

COPIES ~VltUlIl(: Bo. 
I'fIOGIlAIIIIIIIG nllVlcE:)ATallable. Write to Director, VUlov Ron Research Center 

COiI!'VTUIG TIIIE j for further 1ntonaation. 
FLOOR .+JtEA: 845 aq. ft. POWEll CDNSUllnID~: 83 kw. 

COOtlNG: lO-ton an- condit.F IIIST IIEAJlY FOIt USE: 1 Mq 1953. 
IIEST SUITED FOIl' General-purpose, 

DPUU I NG SCMEDUlE 

Mrs/III< 
r ' .re.nt 

'EASDlilfEl: 

MUNBO B_Sf: 

WORD L£NGTH: 
. , "U~EQ IIIANGE: . . ' 

"I~fGnLv( MD. IIIE'.: 
" . . DPE~H IONS: 

OIGIWEElltlllG ""OIlLEM SOLVING 
xhad. Ilalnt. En . Du. Error-Fre. EHOII'OUS R. al r td Ie TOUI 

Planned for 40 br./wk. operat1on8~ 1* operators, 4 maintenance 
men, 12 aathematlc1ana, 4 Clerical. 

2 (10 or 16 .. ternal17). 
45 binary digits. 
-1 to le INS11IUCTlOli' npE: Three-addrsss • 
Abs. Tslue & eign. HQU[IIC[ COIi'TItOL: General store. 
Add, subtract, 3 typerl of mltipl.lcation. 41vide, IhUt, 
poYer extract, logical transf'er. comparison, deci~-binary 
and binarl"-decimal COJlTeralon, fUe, 

VHO TranShr Addit Ion 1Nu111 Ikatlon 01 ... IIlon Shift 10 d-b r -d. ) 

lne!. 4/;USl 
lI ;n. 192 ". 2. •• 2.'1 liS 240 "". 0.8 III 
II ... l~.1 1. .. 1.6 .. 1 1~ ... 1.8 a, 

r.r; 1. of ~cun 48 be 21 ... 2 1 me !l.R.. 12D.. <;'76 ". 
"T!'III.G~: c.paelt, 110. of CIIT "cee •• Or_OJ ... , Sp .. d 

1, "IIgMtle TI. teng th ,I 
T,P. ' ..... etlon lord. Treekl. or -. or CltTT,P' IiIot Lon 

.\couu Ie 
~nn.l. II tw. II ln. 

MercurY Delay Line Internal <;12 
-1;4 -., 1.4"'-

M"""eUc D""", n 16144 ,Q? 1.< m. I .... ,.",. ,Ii., ,n 

1.~U'/OUT'lIl: 'Ipe Funet Ion Sp .. d 

exovrlter Pan.p 0a_ M 

1 .1 ... 
~ 'n' 

H'E s£ .... e": Poasible in the torvard direction. 
UITHllnlC E: Serial, ClOCI!; nE:).; 1 JlC a 

COIII'tITlNG (tE .. !IIT: 

COIIPOtlE~TS: About 1100 tubes, 20,000 crystals, end 120 relays, 
IIEItAQ!(S: SUbstantial increases in the memorY, inp;1t. apd outp!t are 

planned, MAGIC I (Michigan Automatic General Integrated 
Computation) il a systam which entosatically conTerts en eaaily_ 
coded fON of float1ng-addre .. , unscaled, decimal. program into 
machine-accaptable fol'll. MIDAC 18 similar to l'LA.C, DYSEAC. and 
SlAC. 



lIIliAC 
(!lin.1ma1 Automatio £.OIIJ'lter) 

BUILT 8r: 

INSTALUT IONS: 
Digital C_til>« ilr""P. CAl~o1'll1a lnoUtuto of 'l'ochno1og 
Dlg1tal Computing Group 
(Continental Oil Co. has contributed 1inancial. support 
to the development of the computer.) 

COPIES AHIUBlE: !rot avaUable. 
'ROGRA IIII IMG SERVICE: 

co" PUTlIIG tl II E: 

~LOOR AREA: 1 sq. ttl 

COOLI~G: 

SUITEO FOR: BEST 

OPERAT IItG SCHEDUlE 

I Mrs/WI< 

I P.,c.nt 

PERSONNEL: 

General-p.t.rpo.e 
EHGI~EERIHG 

5.chd • .,..Int. E-;;;-. 0. .... 

POWER COIISUIiPTlO"; SOO W. 

FIRH READT fOR USE: Sa.mmer 1953. 
soientitic and engineerinR 

I'fIOBtEli SOLVING 

Error_Fr •• Erroneoul R.o. t r 

HUlleEII BASE: 2 (externally hexadeo1aal) . 
WORO LEIIGTII: 32 bits (in8tructions 17 bits). 

NUNSElI UNGE: -1 to 1 IMSTltUCTIOIr/ TYPE: One-fldd.r8.1. 

COJDmtatlon 

101" 

NEGATIVE NO . RE'.: Complement . SEQUENCE COlr/TROl: General .tore. 

Tot.1 

0'£11",,0115: Additione IJUbtraction, mltiplication, division, extract, 
logical control ordera. 

nEEO Tr.n,f.r 'dd It Ion ItlollCltlon 01 ... 1,19" 

I Nln. 2 m. 2 II. jr- •• 
Incl . oI.cc"' 1 

II ... 19 m. 19 ms II. "' he!. of Acc ... t m. t •• 17,.. 1 as 

"" C.p.clty 110. Of CRT 4«:.11 

'" IIIIgn.tlc ,,-
Typ, Function Word. TrICks . or ...... 

Acoultlc 
Chann.l. ...~. IIln. 

Magnetic Drum Internal 8192 128 17. Serial. 

III'UTIOUHI,IT: Typ. Funct Ion 

J'lexovriter Ia_t 

UPE SEARCII: 

,IJIITIIIIETIC " OOE: Serial. ClOC'" fliED.: 120 1m. 
COII 'UTl IIG nrllEIrT: Tube s and crystal. diodes. 

CO" 'O'l[IH$: 90 tubes, 900 crystal rectifier •• 
II£IIAII"'S: 

Or .... Dl •••• Sp .. d 
length 0' 

orCRTTyp. Mot Ion 

• dla 11S00rtD 
• ' on, 

Speed 
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MIIIIAC 66 

!lUllT aT: 

,.srALUTIOtIS : 

Marchant Research Inc. (formerly Physical ReseB.J"ch Lab.). Oakland, 
Atlantic Befining Co. (2 machines), CaJ..1!or.nla. 

COPIES AVA'LAalE: 

P'ROG 'UfIlIlIJolG $[ .... ICE : 

CO III !'UTING "liE: 

FlOOR IJIE.I.: 

COOl! ftG: 

erST SUITED fOR: 

OPERAT ING SCHEOULE 

For sale. 
Hot aT8.Uable. 
Not &YaUable. 
16 aq. 'ft. 
:Bu.Ut-m. 
General ~08e . 

(1IIiIHHItUU' 

POI EII (Oll5UIIPTI01I; 2i ltv. 
FIRST READY FOIl USE: April 195:3. 

""oelE'" SOLVING 

xt"'d. "-int. E, . , ... Error.fr •• Erroneous It, ei. 

lin'''' 
".".nt 

PERSONNEl: 

HUII!I[lI am: 8 and 10 (8-4-2-1 code). 
WOIIO LENGTH: 10 dee1mal digit. 
NU~E'I UMGE: -1 to 1. UfSTltUCTIOIi UH: 

NEGATIVE NO. RH.: Sign &: abBe value. SEQUE"'E COIIITltOl: 

OPERATIOtIS: 

Inc!. Ace'lI : ::: 

"". ,f '<u" 

Trp, 

D~ 

UP( 5(A'I'": 

lRLT~M£T't ~OOE; 

COMPUTI NG HE IIEIIT: 

COll f'O/ll['IITS: 

"[M4~KS : 

-Nf ". 
' , 

125 "s 6 
1( .... 1C .... 

12' ;". u. 6 
C.p.eltr 

I, 
Fu ... ;t Ion Ibroh 

/j()96 

'''' Tape 
Ta'DO 

1 1 

.. s 6. •• ... IDS 

.2 .. s .2 ms 

I~.~~~l. 
4c:eeu 
fl. 

1 ~"'''~' 
110 m. 

Onl .,.., t. 

CLOCK !'REO.; 

..... 

10 
10 
10 .. 

Idl, Toul 

Spud 

,,~t" ,f "". . ". ~tlOf' 

MOO' 
% 

'p." 



MCllliOIIOT 

IIU IlT II ' ; IDNIDOOT Cor p ., Yorris Plains , ,New J er sey 
l NSTA tL .t.T IONS: Air :rorce Cambridge Research Center (1l0NROOOT Ill) 

Monro. Calculat~ Machin. Co. OIoNROBOT IVI 
Amy ~ Corp. (I!ONROBOT VI 

COPI ES AY.I,ltAIIl(: J'or sale. 
~OGR l~W 1 NG SERYICE: 

COII l'UTI NG TI II ( : Available in summer 1953. 
H OOR AREA : 16 Iq. ttl 1'01£11 CON$UIIPTION: J kw. 

COOLING: nll~T READY '011 ust: 1 March 195.3 
eEST SUITED POll: 

O'ERAT ING SC"EOUlE 

H R$OltNEl: 

NUIiIlEA lASE: 10 (8-4-2-1). 
WOIID LENGTH: 

HUIlIER RANGE : 
20 d.oimal digit. (instruction. 10 d.o~ digiti). 
_1010 to 1010 INSTRUCTIOIt n'E: :rou.r-ad4:re ••• 

NEGATIYE NO . REI',: Ab,ol:ate 18l.ue & lSen.SEQU£NCE COfn"1I0l: Special d.ru.a store. 

67 

O'ERATIOItS: Add, eubtraet. multiply & divide, print, atop, increase an 
instruction addre8. by unity. read tape, punch tape. conditional 
tranater, operations on absolute values. 

$'£[0 

lne t . Aceu. 1 II ln. 

II ... 

hel. o f .lee .. , 

Typ i 

Magne tic cl.rlm 

I ~ PUT/OUT'UT: 

T.t. n S£ARC": 

ARIT""(fIC ~E: 

COMPU TING El[ IIENT: 

COII PON( NTS: 

R[II ARKS: 

f r ,n,f,. Ad6itlon Itl "utlon 01 .. 1.101'1 

lJS "' 1 II. .6 88C, o 6 000 
1 EO 1 .. .6 sec 0.6 s.o 

t m. lIB .~, •• 0 O.~q •• 0 

C.ple Ity 1'10. of CRT 4ccu. IJr .... OIl •• , Sp .. d ,. IUgMt Ie ,,_ l eng t h o f 
Funet Ion Word. TtlCkS , or .... or CRT Type Mo tion 

Acoustic 
Channe ' , II ••• II ln. 

11 te1'D.llll. 100 110\ 100 16 II. Sorlal lO·dia 600,.". 
o InI1< . 

Type i"unet Ion Splld 

.... 7boord Inlltlt 
J'~e:z:owrl ter In& 10 dl t 0 
Paper tape In &011 10 di it • • 
Poasible in the forward directiop •• 
Serial. CLOCK I" REO. : 10 Eee 

Tubea e 

650 tubes, 200 crystal., 15 relay •• 
II)NnoBOT V is ruggedized tor truck .auntinc. high end low 
temperatures (elfBtnation at germanium d10de8), ahock mounted, 
etc. _ 



I5AC 6B 
(weare School Automatic Computer ) 

BUILT II Y: Moore School, Univers ity of Pennsylvania 
l N$TU lJ,T10NS: Moore School. Philadelphia, Pennsylvania 

(The S1&nal Corps En&1neering Labor atories, Fort Monmouth 
contributed financially to the development of the comput er . ) 

COl'IES "' ILA8LE: 
PROG llt1t1l 11fG SEJlYItE: 

CO MMIIiS TI ME: 

FLOOlI ARE"' : 

COOllIIG : 

SUITED 'OR: 

"., .. 
,,,""' 

'EII$OfIlIEl: 

1I1J1tlI~ US E: 

'lORD WIGT": 

",UII!I(II IIAItGE: 

NEG ATIVE 110. RE'.: 

DI'EIIlTl ONS: 

S'([O 

Incl. Ac ee " I 111 1 ... .... 
bel. 0' 'ceus 

ST()q l GE: 

T, pe 

,. 

1!II 'UT/OUT'UT: 

TlPE: SE.t.UM: 

110. 
Available for 
A'Yailable for 
llKlo Iq. ft. 

governmand and industrial UIS 1n late 1954 . 
go'Wer nment and Indu.trlal use 1n late 195',. , 

~u eONsu"" Tlow: 1OO D. 
ftRST IUAOY fOA USE:~etve.n July & December 1954. 

General. ~ ~l)rOb1"'B , .. ,"" ,",.-- ~ 

2 (2. B. or 16 ext_rnUl,y). 
44 binarT d1g;a" 
r43-1 to 1-2 3. UlnltUCTlOIi TYI'E: l'our-addre8s. 

Iell . 

Sign bit. SEOOJ[IIC[ CONTROL: General store. 
Add, suba t ract. aultlply (with, vithout r oundoff). 
dlTide, compare, inpnt, ontput , 

Ir .... , • • AddItIon '" Ilutlon OI .. I.;on om -192 p.a 2.2 ID. 2.2 JD8 192--,," 
~.5 m.8 :3 .~ JaS J .o II • 1 2 liB 

'18 pB 2.0 ms 

c..plC It y /110. 0' atT lI;e.u O .... Oi ••• • 

'" IqglMt Ie ,,- l . "gth 
F .... et Ion Wordl TUCkS, or .... rr CRTT , p. 

AeOtlIt Ie 
Chln ... I, Ii ••• lI ;n. 

1n,l> _"JI - IB 
I 

Typ. funet I ... Sp .. d 

T_1_t",,_ Tan_ 

Tot.1 

Sp .. d 
.f 

IIoot Ion 

1 .0 

..... ITM" ETIC 111)0[: Sel'lal. CLOCK fIlEQ.: 996.75 kc • 
C()III'UT I lUi [t(IIEJfl: 

COIII'OIIE" JS: 3000 tubes, 20,000 crystal., .200 relays. 
IlI{ItA'IKS: A. MSAC is still under construction, 'IWl.1 details 

(particularlT concerning 1n~t-outPUt) have not yet 
(March 1953) belll1 frosen. Automatic check1ne is provided 
by duplicat e arithmetic units working simultaneously and 
checking pulse tor palle, 



MOSAIC 
(Mlniltry ot Supply Arithmetical Integrator & Calculator) 

!lUllT n: Po It Office Researeh Section, London, :In&land. 
INSTALLATIONS: Badar Reeearch Eatabl1ahment. Malvern, BnBla.nd1l 

COPI[S AVAILABLE: 
I'ROGRA .... IHG SERWICE: 

COtIPllTIHG TillE: 

FLOOR ARtA: RoolI!. 24'%18' .. POWER COfISU Ii PflOH: )0 lot. 
COOLIN!>: FIRST IlEAOr FOR USE: December 1952 .. 

II[ST SUITED FOR" Trial analysis • 
OI'ERAT ING SCIIEOUL( [HGlltEERING PIIO!lU'" SOLVING 

Sch.d. lIalnt. '" o,v, [rror_Fr •• £"01'110'" R. ,I r Id t. -
IIr./WIo; 

!"_'el l'll 

PUlSONNEl: 

NUMB£lI USE: 2. 
WORO lENGTH: 40 blD&17 digits. 

HUMfJER RANGE: INSTRUCTlOI( HPE: 7our-addreal. 

HEGATIVE NO. REP . : SEQUENCE CONTROL: 
OPERATIONS: Add1 tion, subtraction, multiplication. sbitt. logical 

operations. 

5'££0 Tr ... sr.r Addition iMultlpllutlon Dhl,lon 

Inct. Acceu L 111 11'1 • ..... 
het. of Acel •• 70 WI 6mo 

,M. , C.pacit, No. 0' CRT I.e,,, •• Dr_DI ••• , 

'" .... gn.lle ,,- l.nglh 
Typ. F ..... etlon Word. r .. ekl . or .... orCRTT,p. 

./cOUll I e 
Chinn, I. ~ ... ~In. 

Mercury delay lin Interns. 1040 1024 
I 

IIiPUTlOUTPl,IT: r,p. FunctIon Spud 

I..o.o. 
Pal>er tIL"" (,.. wide] 

UPE SURt": 

ARITHMETIC MOO(: Serial ClOC~ FR(Q.: 570 kc. 
to-PUTING [l(II[IIT: Tube. 

COIIPON(IITS: About 6000 tubes and about 2000 cry-stall. 
REMARKS: 

69 

lotlt 

Spud 

" -.01 Ion 



• 

IIAl!!iC 
(!!val !eaeuch Laborator7 !l.e.ctro:a.l0 Digital Q,om.p.1.ter) 

70 

IIUIlT If: ]faTal Research LaboratorY' 
IIiSULl.t.TIO ~S : Raval Research LaboratorY'. Wa.a.h1.ngton, D. C. (Badio Division III, 

Operational Research »r.) 

CC"ES .. • ..... ILAIIl(: lIo. 
I'!tOGUIlIWIG $[II..,IC£: Vot available. 

C()tjI"IITIHG TIllE: Bot available. 
nOOll .. ItEA: 100 8q. ttl 1'01[11 CONSUIII'TlON: 40 lev 

COOLING: IS-ton a:2P-ccnHticrmt lRST RUDY I'"OR USE: In.ne 1954 
!lEST SUITED fOA General purpose , 

Ol'UAT I 'fG SC HEDULE [NGIHHIIIIIG PIIOaL[!! SOLVING 

Sell.d. 1I.lnt. "'. , o.. , Error . Fr •• [rronioul ;;:.1 r Idh TOUI 

1 1If1''''' , 

' ... ;ent 

I'[JISOMNEl : 

11l1li1101 "ASE: 2 (10 externally"). 
_0 UNGT" : 4:S binary digit. (instruction. 21 binary digita) 

NUIl8[~ "4NGE: -1 to 1 INHRIJCTION "I'E: One-addr8.8 

NEGATIVE NO. 11.('.: Twos' complement SEQUENCE CONTIIOl: General .tore 
OI'[IIU10115: Add, subtract. lIIll tiplT. divide, several tranlfera of 

control, shifts, increaae address contained in instruction 
in meaol'7 b,.. 1, 

S'EEO fr.n.h. Add it Ion It I "cation Ohillon 

I " In . 1 ,u. 22 • 510 • 670 • l.-.cl. ""C ... ,. 
1 'Ala 22 'na 800 III 800 II •• • 

[.-~ I. of _~c, .. 'AlB 1 a ~20 _?QO 1660_ 
, Caple It, No . of CRf '-ce, .. Or"",OI._., Spud 

'" ... g ... tle " . length .f 
Typ, Fllflct Ion 'lard. frlthl, or ..... orCRfTyp. iII,nlon 

.\c;oust It 
Chinn, I. .. ... 

;~n~~ liiectro.tatlc Internal. 1024 45 ' 10 Al llPl 
agnatic 4ruIl Interna 2048 48 ~6 . ? S?"*Bnllel 1 ?-dia 

, R" nn 

IN'lIf / OilTPUT: T,,,. ,,,net Ion Sp .. d 

I ~.tic tano In.&Ou ~ word87.eoo ~./I·c 
Paner ta In t w ,.= 
Panor ta_ ch Out t w 
:r1U:ovriter Ou w 

'.'E sr._CM: Hone. 
A11ln .. [lIC llOO[: ParaJ.le1. CLOCK FUQ.: Alynchronoul. 

COIII'UTUlG £l["[MT: Vactma tube. 
COWPO"[~lS: 2000 tubea, 20 000 cryatala, DO re1aya. 

R[lWtKS: :rlrlt IUcceaafull,. operated on teat problems with the 1D8gnetic­
drum memor7 onl7Boyember 1952. 
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IlICHOLol.S 
(Nickel-Delay-Line-Storage Computer) 

sum BY: .I111ott Bros. Ltd . , LondOD , Engla.nd 
' frl STAUHIONS: Elliott Broe . Ltd. 

CO~IES AVAILABLE: 
PIitOG ~AIIII IIIG SERYICE: A.vail.a.ble. 

COMPUTI NG TI ~E: Avalla.ble. 
FL OOR AR EA: !'Owu COIl 5U II '1IOII: 

COOLI NG: flillSf IitE.t.Df fOIl USE: January 1953. 
BEST SUITED FOR' General ptlrPOl8 • 

OPEltAT IN G SCIIEOUlE [NGtNHIIING 1'IIOIIlElti SOLVI NG 

5<:hld. " lint . E" Dew. (Hor-F ••• E,ron.alil R. Ilr 
II r ./ Irk 

' . rC l nt 

PER$ONNH : 

IIUlIl!lflI USE: 2 . 

71 

Id I, Totel 

WOIIO LENGTII: 32 binary digitI (lnltruetloD' 16 binary digits, two per word). 
NUNSER "ANGE: 

NEGATIVE NO . IIEP.: 
OPERATIONS: 

INSTRUCTION tyPE: Ona-addres •• 
SEQUEII(:[ CDIITROl: General Itore. 

SPEED Tranlh. Addition jwultipllcatlon Dlvilion 

Incl. AcUIS I li ln . Ab ut 1 
II,,,. • 

bel . of 4cc." 

" .. c.pac Ity Mo.ofeln ~c.u Dr_Oil • . , 

'" IQ9Mtic TI. l . "'.jth 
Type Function Wo rd I Tuckl . or ..... or CRT 'rpe 

.\coun Ie 
en.n".'. N.~. II i". 

I1 m&gnetoetrlciiv 'Inte""" 102 " fJJ. 12. 0 Serial 16 vd. 
l V 

IN'UTIOUTPUT: Type F"net 101'1 Spud 

Punched paper tape ~ oLt.&DlL1A ,."" 
Typewriter 

u n SURell : 

.tJt l TII W(TIC 1100£: Serial. CLOCI! FREQ.: SO kc • 
COll~TIIiG ElEMENT: 

COII POIIE NTS: 

R(IWIKS: 

Spud 
. 1 

~ot Ion 



Iorvegian ComPQter 72 

eUIlT BY: Central Inat1tute,Royal Norwegian Council for Scientific and 
INSTALLATIONS: Industrial Research 

Horsk Hegnesentral (Horvegian Computing Centre). Oslo UniTersity. 
Bliodern, Norway. 

(U.M.M., The Board for Mathematical Machines of the Royal 
Norvegi&n Council of Scientific and Industrial Research 
supported the development of the computer.) 

CO'I£5 AV_ILAIHE: No. 
I'l'OGIUWWIIIG SERVICE : ATailable to Norwegian science and industry. 

COIIMIIiG TillE: ATallable to ~or..,eg1a.n science and industry. 
HOOR AREA: 2.e X ,.. !'OWER CONSU II I>TIO~: 2 ltv. 

COOllIIG : Bone. 'Illn IIEMlr 'OR uSE: :rall, 1953 
lEn SUITED FOIl' General p.l..rpose • 

OI'EJlAT I IIIG SCItEOUlE EIIGINE[IIIIIG 
$c;.h.d. It. ln t. E, • O.v, 

1I .. /WIt 

',rc.nt 

II UIIIElI elSE: 2 (10 externally). 
WOItO LENGTK: 32 bina.ry digits. 

1'1I01l[1I SOLVING 
Error_Fr •• hron'OUI Re .lr 

NUlleEl! JI,NGE:-l to 1. INSTlIUCTlON n,[: TVo-addre.s. 
II(GATIVE 110. RH.: Complement. SlQunC[ COtlrROl: General store. 

Idl, Toul 

OI'£RATlOIIS : !ranafer, addition, wbtraction, .am.ltipllcatioD., e1gn conditional 
transfer of control. 

SI'HO 

Incl. A,c:C:.SI I lIin. 
II.~. 

hel. of t.c;c:.ss 
, • , 

Trpe 

., 

IN'UT IOUT'IIT: 

1'4'E S[dl:lI: 
lIIl nOlo IC MOOE: 

COtI'UTI IIG £lElirlfT: 
COII!'Oll[N15: 

1I[1I4US : 

Tnnsf.r Addition Itipliution Division 

1 ... •• , ... m. 
1 m. m. 

C.PIC: Itr 110. of CRT 'cU11 Or .. Oi, •. t Spud ,. ~g ... tlc: ,,- l,ngtll •• Fune t Ion Words Tricks , or ..... arCIITTyp. lIotlon 

Internal <12 

Typ. 

Paper tape reader 
Tape 
Teleprinter 

Posa1ble in the 
Serial • . 
Electron tube. 
About 4:50 tubes, 
!his computer i, 
Dr. A. D. Booth, 

Acoult Ie 
Ctllnn,ls II. ¥. II ln. 

'2 I. , S ,2'dia 

" , 

F",net Ion Spud 

SO ver .ee. 
.7 

OutllUt 7 

forward directionr._ 
CLOCK '11[0.: '+U kc. 

200 cr,ystal rectifiers, and 10 rela7S. 
a modified version of ~(X)C, built by 
Birkbeck College. University of London. 



• 

OAllAC 
(Office o~ Air Research Automatic COmput8~) 

BUIlT !If: General nectrlc Company. Syr8.Cl188, }I,,,, York 
INSTAllATIONS: Complltatlon :Branch, 111ght Research Laboratory. 

Wright Air Development Center, Wright-Patterson 
Air l'orce 'Base, Ohio 

COPI($ AV~ll~alE: 

PROGRA WWING $(~VI(£: 

COII~IIT ING TIllE: 

FLOO~ AflEA: 

, 
G SCIiEDUlE 

COOllIIG: 

enT 'UITED FOR 

OPlRAI IN 

i IIrsl"" 

i ' •• e."t 

110. 
ATai1ab1e to Air Force ~oups and contractors. 
ATailable to Air Foree groupe and contractors. 
BO aq .. ft. POWER COIISUIIIPTlON: 25 lew. 

• 
3000--4000 CU.ft.miN IRST REAOY FOR USE: 1 April 1953. 
General purpole 

[MGl/lEERING I'1IO&LEN SOLVING 

Sch.d. 1I.1nt. EnQ. D,y, (nor_Fr., E.ron.ou, ~.Ir 
1<11, laht 

PERSONNEl: 2 operators, J maintenance, 15 mathematiciana, 2 clerical. 

10 (2'-4-2-1). IIUtt!ElI' eASE: 

l1OlIO LENGTH: 10 deoimal digita and aign (instruotions 7 decimal digiti). 
Hlllllltl! RANGE: 

NEGATIVE NO . REP.: 

oPERAnaNs: 

'"'' 
I IN; I . i "" AcUIl I II ... . 

Variable. INSTRUCTION TYPE: One-addres •• 
Tensl complement. SEOLIENCE CONTROL: General. store. 
Add. subtract, .ultiply, divide, choIce, match , 
addres8 add, normalize, clear "n!1 -.rtel , 8u'Ltract 
absolute value , input, output. 

, ; , 1 

i" ~ 
I mo i ~ 

E. , 0' ,. .. ~~ ' ma 13 ma 
c..pnltr I~~::,~; Acc.ss 

1-' ~;',~~. 
I, ,,-

Typ, FUJI!:t Ion 'ifQr.h 

T~~:::: 
.... 

drum _~O XLIII~ ~ I~ 
i 

tape 'i 

'!"'-
~ tape 5-'>5 

TVE SEARe!!: llo tape search possible. 
~ItITllwtT' C NODE: Serio-oparallel. ClOCI( fREO.: 150 ka. 

(0II1'U1I1IG ElEIiENT: 

COII"01l[1I'5: About 1400 tubes, about 7000 cry.tala, 240 relB3'B. 

R£IU.!lKS: An automatic redundancy check 1a performed on the 
decimal codes. 

Spud 
of 

iIIot Ion 

'i5i 

0;0-' •• 0. 

TJ 



OIIIllAC 74 

!!UllT 5l: A. 8lt .. , O. S . M'71&:i. fJ., G-ener .... ':"c· rl~ \.() " Schenec t&.V'. .! .. 
IM5TAtlUIOIIS: ,\ero; \l11":U t.U.Q O~ .~ . .3 ~'. V_ '':'''\.1, 

Gene,,:-1 FJ.ectric C" . 

COP'($ AVAIlAlSlr: 10. 

'ItOG~ ""W '1IG SERVICE: Not available. 
CO" ~IITIIIG Ti ll E: . ot aT8.Uable. 

FlOOJl UEA: 

COOtING: 

nSf SUITED FOIl 

O'[IIIUIN 

, 
G SCIIEDUlE 

IIr.' .... 
'etetnt 

)000 cu..rt •• ln. 
General ptU'pOI e' • 

EII,,'NEEltI~G 

Sc~ d. IIJo r .. t- '" . .... 1 
O. 20 

POWER (011$11""110"': 12 lew. 
FliltST UAOY FOft USE: 

ballistic and flight-path .tudiel • 
P'ltonu SOlY ING 

Error_Fr •• [rronu,,,,, It, . Ir Idh Tot •• 

!t2 10 
1 

'EIISOH"I(l: 1 operator, 1 :1aintena.nce man, 2 Uthe.l!l81 lo la.ns, Ii- in training a. maintenance-operator • • 

NINI!IEII UU: 

WOO'lD UNGT": 

IIUIIIII[II IIAIIG[: 

NEGATIVE 110. REP.: 
OP(IIAT lOllS: 

SPUD 

Inc!. Ace.1I I lIin. 

II ... 

E. el . of A, .1" . • , 
T~PI 

Magn. tic """"'-
( ins t ruc t. 

_auc o.ru.. 
lnw::lx;r" 

II1'UTlOIITI'IIT: 

UI'E SE'-IICII: 

2 
24 binar7 ffe1t1 (ins ruCtioDS 34 binary t ... glta). 
~)2 ' ,0 2+ INSTItUCTlOM TYPE; 

':"wea' cocnle:ment . SEO'JEIIC£ CONTROL: S_.8cial. l"WI1 t ore. 
pluent or Add, sub ract, t!IIlltiply. iT'lde , extract 

lntegral r£rL )f numb r. transfer . of con 
floati~polnt form , oi lfv lnatruetlon. 

el, li)'lltheE if'e 
pl. 

"1",1.. .. hilt I"" !Nuillpil eat Ion Olvl.1"" ~l 

• 

t.".c It~ ~. of atT Acc.s • Dr_Oil" •• Spud 

'" ~iMtle TI. l,ni l ,. of 
fUllct Ion 'Ioroh Track., or .. " or CJIT T1PI IiIot ion 

Acoun Ic 
CIu"",I. "'a • . 01 111. 

Int ern.... 7 0 36 12 ., P<PJle l 6"dJ.a. JOOl')lOl 
""a x 

In , .rr. .,.. 26 11 ~ ~.l81 6-dla x ~1lO0rtlm 

I I,· m. 
TtPI FUllct 1M Spud 

retetYr ' , t"w dip' ",r 

oUIlT~ilETIC *OOE: Parel ... 1. CLOCK FREO.; 10 ke. 
COlll'UTI ~G El~oIEMT: 

CO"I'O~E"'TS: 

R(IUI{KS: 

))00 be •• 
Float _ng binar7 roint. 1 

store n t ructlons and ~ 
lns t r - ~ons. In each 1 
re., ....... )Il) c ~.""il ,er: ) 
( 2) ~r _ 0 8 ar ith:Detic 

lor U J:"t ih", t 

US""d.. 
Ibers . 
truct 
stor e. 
cUl"r~ 

.ion , 

:'eparat u d.ru.I:ll ere used to 
omput- r can al.er lta 

n t~e (lnstruct£ n~~~ 
r tsul t of pret'~ pere' to~. 
t opef ~t1on t \ .. a1D5 



• 

• 

III/IlT BY: 

am l!IILAY COMRJTER 
(Off1ce of Naval Research) 

lNSTUUTlO~S: Logistics Research Project, 
George Washington UniYereity. Washington, D.C . 
(OWned by the Office of }!avel Research.) 

CO'IES AVlllA8LE: 

I'IIOGlIl IIII IIIG SEIIY I CE: 

CO"I'UTING TIVE: 

~LOOR AREA: 

COOLING: 

lEST SUITED FO~' 

OPERAT I HG SCII(DULE 

110. 
No. 
A'Yailable. 
1;0 sQ.. ft. 
Total 3 hp. 
General purpoae 

ENGINEEIiING 

Schld.II.lnt. EnG. On. 

POWEll CONSU~'TION: S ~. 
'UST REAO~ FOIl USE: 1 May 1951 at G.V.U. 

(omall input and output) • 
I'II0ftL[1I SOLYIN" 

Error."" [r'CIO'lo\l' R •• 1. lit .. 

75 

Toul 

lirs ' '''' ~.<5 1.0 .5 !nLf>..2S 0 =¥oF '.relnt z.o 2 ... ~8 0 
"EIISO~NEl: t operator, t mathematician, 1 maintenanco, 1/10 clerical. 

NUIIIIER lASE: 2 
\to'l~ l~~~rl': 24 binary digiti. 

-( 27.3_1) to (223_1) IHSTRUCTtON nl'E: One-addreul 

II' l. \':' 'I! Ones l complement. SEQUENCE CONTROt: General etore • 
• I{·~s: _'-ddf subtract, multiply, divide, extract, unconditional 

and conditional jumps, selective write. 

S~[EO Trill'''' Add It Ion ~1~'lcltion Olvl,lon 

IIln. 1 6 ms ';!12 •• 2.5 sec 2 .ee 
Incl. ~c.u 

2 8 2.5 .oc 2 III •• II. mo .ec 
E~cl. of ~CCIU 1 mo 2..l .oe 2..l .oe 

nOIllGf: CaPIC Ity No. of CR T -.eCll1 Or_Dr. ... , Spud 
I , "'911ltlc Ti_ ll"9 th ., 

Typ" Funct I on Wordl Trlckl , or 
.\oeoult i C 

.... 0. CRTTr pl Itotlon 

o.lnnlll WIW. IIj III. 

Magnetic Dl'UID [lnternal 4094 48 l36 IDS 6B J." lI>raUo ~2' 1440 rn" 

IItPLlTIO LlTPLlT: Typi FUllctlon SpI.d 

Paper tape Inp1.t 150 vord~m1nute 
I raper ta • ~t ~ vorda .1nute 
Typewr1ter ""tp!lt l'1Q9 characters minute 

HPE SEARCH : None. 
UITHllrT1C IfOOE: Parallel. CtOCI( FII[Q.: 15 ko (m8&lletic-drum clock) 

COIIPUTING ELENENT: Relay. 
COIIPOII[ns: 655 tubes, 332 crystals, 734 relays. 

AEU~KS: See J. J. Wolf, -The Office of Naval Research Reley Comp!ter,. 
Aide .1Q. Coatuta.t1on, VI, No. 40, 

• 



ORAClE 
(0eJc Rid&e Automatic Complter and Logical Engine) 

SUllY Sf: Argonne National. Laboratory 
INSTAllATIONS: Oak: Rid&e National Laboratory 

COPIU AUIUIIl{: No. 
1'ltOG~_Jl"11tG SUVICE: P0ll81bly to government ond !EC laboratories, 

COIIMIIiS TIII[: Poulbly to government and AEC laboratories. 
Ftool! AUA: 1500 sq. ft. POW£II COII$UIII"T101l: SO kw. 

COOltNG: 5000 cu.tt./min. Film 1t[4t)Y "0It USE: June 1953. 
un SUlTEO FCIt' General. purpose • 

OPERATIN G SCHEDUlE [NGIHE[ItIHG I'ROlllfW SOLVING 

$tiled. "lint. E, ,,,. Error_Fr •• E,ronlou' It. air 
r Mrs I"" 

r ~ .. e.nt 

IIUII~£lI USE: 2 

lei II 

110110 l£ItH"= 40 blnnry dlgito (instructions 20 binary digits). 
IIU"'II[II U~:l[: ~l to 1_2-39. IIiSTIWeTlO .. iTPE: One-addre88. 

M[C;ATIy( 110. ltV.: '!'was' complement. SEQUENCE CQttTItOl: General store. 

76 

ToUI 

omATIONS: Add, subtract, multip17. divide, several transfers of control, 
partial substttution into the memory, shifts right and left. 

"''' ""'tl,,'I,atlO1 DI.";~ 

"". ~ :] , .,a I ~OO ,. ~.,. '''''. Acean I ~2C .". '''A 
. ''';. I 4A< iua 640 'AS .. _.0 •. C.pac1t, .~;::~~ :~'I:' Spaad 

I, length " 
"~ 'unet 101'1 "fits .... , lor CRT Typ. 1oI0t 101'1 

AtOUI: :~ 

~ 
Chann, 

~ 
~ 

80 40., 120 JUa 
'!'iiDO IK 17~·I.ec 

'IIPUl' I OUTPUT : 

UP! SE"RClI: Possible in both directions, 
1JI1T1l1lrTI' ..oDE: Parallel. ClOCII FIlEO.; 

COtl~UT IIIG HEW!,": 

CO"~OOfEIHS: 3500 tubes. 
IIEIWIIIS: The logical design of -this comJAlter is modelled on the lAS 

~OlDJA1ter. 
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OllDVAC 
(Ordnance Discrete Variable Automatic Computer) 

77 

e Ul lT Sf: UniYersit7 of Illlnoit 
IIISTAltATl OIIS: Aberdeen PraYing Ground, Maryland (OVned by U.S. Aruy Ordnance 

Corps.) 
(Financial contributions to devel~eDt of ORDVAC vere 
cad. by Office of NaTal Research, U.S. Air Force, and 
Atomic ~ergy Commi •• ion.) 

to'!ES l UItULE : No . 
~O~~'~~ llIij S[~¥'Cf: 

,"II MIN5 ?' "F: ~ vallabl e t o groups engaged 1n National Dofenae York. 
FlOOI! .1.11[,1.: 800 e q. ft. 1'(11 [11 COIl5UIII'110N: 35 kw. 

coo. ~1i: 7i \.on ~t1orPn'F IIIST IIEAOT FOR USE: March 1952 to APG, 
!£ST sumD '111' ~c1f!nt 1flc compu tati on , 

OP( IUTIN 5 SCilEOUl£. (IIGI NHII' NG __ P~·:f~ ;"IYtNG 

SC hfd. II.IM . '" a.v. Erro'·~rMt [.'.· .... 0.,' 111".1, 
I d l. 

1I .. / W\c • , ,0 .2 2 • 1 
Total 

• 
".reent • , • • 1 18 100 

P[IIS~~~H: 10 maintenance men, 21 mathe:nt1Uc l ans. 

II Ull9rll BASE: 

'ilOIlO L£IIGfll: 

IIUIIII(II 1tA!'1~E: 

N[(i4TIV[ NO . REP.: 

2 (16 externally). 
40 binary digits (instructions 20 binary digits). 
-1 to 1_2-J 9 • INSTRUCTION TYPE: One- <tddres8 
Twoa t compleClent. $(OUE/ICE COIfTIIOL: General s tor e . 

O~ER_TtONS: Add, !rUbtract , multiply. div ide, a bsolute v~!lue . 10;eal 
multiply. shi ft. 8~v"'r 91 t r an'lfers of c on t r ol. 

\"ero ·'.~,"r ~G;t;~ ':i tltulOO'> 01 ... 1.;"", i;h<h 

r "''I. 72 '" 6"?,,~- 772 ". ''I' .. '-ee ••• t 
72 ., A2? '",. 

, 
"'~' 

i , d. 01 't(~,. <0 .t~ 1 ,,,. 

~TlIIU:;;F : C.~.e1tl· ~o . of CIIT Ace • •• Oru. Oi .... 
;" ",,~ .. ,t Ie ,,- L.ngth 

Typ, ~"nct lon WOrd. Tr'~~i. or .... o' CRTTyp' 
-.couUlc 
CII."n,l. II ... 11 1". 

lee+"'08·11·-1e nternal 102" 40 10< ,. I o~, 
W r 

INP UT 10UTPUT: Typ, f"nct Ion Sp .. d 

Tane Reader 'ftm,' >< 
~ ." ; /, "" 
~ / TTlU' 

~d h 
HP( ~E .. ~C": 

Aq'T~"rr'c .. 11: Faral1 ,,!. CLOCK f REQ.: AaynchronOlla. 
CO" 'UT ," '; [l["'t ~ ': Eccles.....:r ordan flip-flop. 

CC"'PI'~ E"TS: 2700 tubes. 
lI£toIA"KS: The log ical design of this computer is sodeled on the 

lAS eOl:1plter, tLLlle 11 a 'Very similar computer also 
buil t by the University of 111in01s. 

Spud 
. r 

Not ion 



• 

Pl!BM 
(Pr ogrammgeBteuerte Elektronenrechenmaachine. M!nchen) 
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SUILT aT: Arbe1tegemeinachaft f!r :llektronische Rechenmaschinen.T .H. ,Munich. 
IIISTJ.LUTIOIfS : 'fechnieche Bochechule . Munich, Gerea.ny. 

(The Deutsche Yorachungagemeinschaft contributed support to the 
development of the computer.) 

COPIES l V' ll.l.UE : No • 
l'III)GIU ..... IJ'(; S(II~ICE : 

CO I4 1'1JT11I6 Tl II [ : 

FLOOR 1.11[.1.: Room sao eq.ft. 
COOLI N(j : 

&EST SUITED '011' General purpo8e . 
O'EIIU lHG SCIiEDUl[ £MGtMEUIMG 

Sched. 1I.lnt. [nQ . O.v. 
IIn/1lll 

" ... . nt 

• 

trullSEJt SlS[: 2 (10 externally). 

1'0111'£11 COIISUII'TlO": 7 kY. 
'I~ST 'IE.l.D1 '011 USE: 1954. 

t'IIOU[1I $OLV 1116 

Error_Fu e Erron. ou, Repll r Id II Toul 

'I0Il0 WIGTII : 49 binary digits (9 for exponent)(inatructiona SO binary digits) . 
IIUIIIIEI lUNGE : :rloating or fixed pt ... STRUCTIOM TY'E: On&-&ddrea •• 

NEG ATI VE NO. AE'. : Complement. S[QUENCE COlo'TtlOl: General store . 
OPERATIONS: Addition, subtraction, multiplication, diTieion. 

$'[(0 Tn ns h r Add It Ion iMu ltlpilenlon OI"I,Ion 

h.e I. 
II ln . 

o\(: e . .. 
II .. . 

hel . of Ace. n _8 La ! o. _1 .a mA , . -: r , Caple It , No. of Cln Ao.; . .. Or_Oh_., Sptld 

" 
"'9 ... tl e ,,- l l n9 th of 

Ty PI 'unc t Ion Wo rd, Tric ks . or 
l.coul t le 

...... orCUTyp. licit Ion 

Ch,nn.l. II I". II ln . 

Lo d~m .,Q2 ?nn h n ParaH ""d1& 250 ,,>I 
S"lou 

• 
11I I"IJT/OUTI'UT: Typ, r"n .. t Ion Sptld 

H'E S[.I.lIell : lione. 
UITIiMnlC ItOOE: Parallel. CLOCtl. '"EO.: 2.50 Itc. 

COfiI'UTI IiG ElEIiEIfT: !ubea. 
COII.l"OfiIEUS: 1700 tubes, 2000 c178tal r ectif1ers. 

AE IUlltl.S: 



PIER! 
(Postal Telecommunications Elec~ronlc Automatic Calculator) 

IIUILT II.,: Centrlll Laboratory. P&TS, the HllguC! 

INSULUTIOIIS: Ct"ntral Labor atory of th" Postal and TelecOI!II!lUnlcations 
Services , the H~~. th" 'l~+herla!ld9 

CO'IES AUllAl!Il[: "To 
I'IIOGIWtlWIG SERVICE : Not ava.ilable 

CON'U'THtG TIllE: !rot availabl e 
nOOA ARU: 6 ft. x 12 ft. POIIER COII$U .. "IOII; A-9 lew 

COOtlNG: FIRST RUDY FOR USE: January 1953 
BEST SUITED FOR' G""neral purpose filter and antenna design - • 

OP[RATI NG SCIIEDULE £NGINEEIitING PROflLEN son I!lG 

~h.d . lI.lnt. '" . 0 ••• Error.Fr •• fr,on.ou. R •• 1 r 

I IItllWI< 

I '.runt 

Idle Toul 

P[RSON'I[l: i"Jstimated: 1 operator , 1 maintflnance man, J mathematicians , 
:3 progrnmmers . 

HLlMIiElt USE: 2 (only 10 externally) 
WOIIO LENGT": J1 binary dl~1t8 (instruc'lons 113 binary dl",;its) 

HUNIIER ~AfrlG(: -1 to 1 IMSTIIUCTlOfrl TYPE: One-addref!ll 
MEGATlY[ friO. ~E'.: One,1 cooplement SE~ENCE COIifTROL: Genftral store 
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O'ERATIONS: Add, subtract. multiply, divide, read. print , stop, conditional 
skip. 

S'[£O fr .... ,.r Add It Ion Itl Ileition DIIII,I"., Conditio .1 ki 
I III .. . SO ms 7'i m~ 2S ms 

I"d • .Iocun • m. 21) MS II .. . 0 ms 
hel. of Aeel" 

" ,,,,. C.p.elty frio. of CRT Ace.1S D .... Ol ••• , Spud 

'" \lagI'll I c u. llngth of 
Typ. Funetlon 'Iordl fr.cks. or 

.Iocoult Ie 
..... Dr CRTTYPI Mot Ion 

CII.nn.l. W ••• III". 

M8P.netic drum Internal 1024 12 2lijms 2lijms Serial 6"d1a. 2400r", 
Future: 20 OnIon.!! 

INPUT/OUTPUT: Typl f .. net Ion Spud 

Punched paper tape In}:Ut 20 decimal dl."'lts/sec. 
Typewriter Outwt 10 d~c1mal di its ~ec 

r~P£ SEARC": "Tone 
AltIT"I4[TIC llOOE: Serle.l; parallel m'llt. ClOCM fREQ.: 50 kc 

COII 'UTIWG (lEOI!NT: Kirchoff -adder; mul tlpllcand .. , stored on relaY"!. 
COUPONEI4TS: 650 tubes, about 20 crystals, 120 relays 

REIIUMS: The succcs'Jive dip-its of 3. word are stored in every J2nd 
locetlon around the drum 80 ~9 t~ ~rmit ~erinl operations 
8... .. the d1;:~1ts appear. Th" computer makes v"'ry .. connrnical 
use of r~~isters, three 31-dlr.it re~lster6 sufficing for 
instruction r·~ieter, pr('lfp'Bm counl:I"r. multiplicand st.nr­
~e t and double-length acc\1J!lUlator. 



R"S 

lIum IT: :Bidgenoeehche Teehnhche Hochachule, Zurich. 
l,.STAtUTIOIIS: :l1dg. Techn. Rochsehule, Inat1tut f!.r aJ18evand.te Kathematik:, 

Zurich . Svltzerland. 

COI'I[5 "'V,,'LAIILE: Bo. 
1'1I06IU.III'I*, SERVICE: Available. 

COlIl'lJTLftG TINt: Available. 
f lOOR ,,_rio: ~.(It CO~SU~PTION: 

coou,,!>: 
SUIT£O FOIl: lEST 

O'EIIU I H<i SCHEDUl( 

IIr$l ... 

I'.,cent 

r & Po. U 1 d1ff 
[NGINE(IU ~G 

~lHId. II" Int. '" 

'1ItST .[AOt fM USE : 1955. 
aren U 1 a _qua onl. 

I'ItDIIl£w SOUIN6 .... E" D,.F, •• Erron.ov& R.".i r Idh 

/fUll1I[lt 11m: 10 (2- ,4,2,1 repreeentation). 
WOIID WIGTK: IS d9§lmal digiti (instruetions 7 decimal digits). 

~ U lllltJI IU~GE: ±.lo- to ;C..IO~9. 11I$1I1UC"(I" TYPE: 

N(GUIVE ItO. UI'.: Absolute value &: elp:OU(IIct tOIfTROt: General Itore. 
OI'[RATIOIIS: Addition, wbtractlon, .aultipl1cation, dividon. 

5'[[0 fr ... ,'., Io6ditlOfl '" 11"t 101'1 Dh,illon 

~uu-: lI 'n. 
lnel. .. ... 

hel . of 4eee., 1/2 ms 5 II. 20 II. 40 Q8 

STORAGE: ~iHle1tt "<I. of CltT "'cens Or ... Dl~ •• , 

'" IlagMtle Ti_ Le"g\1I 
Type Funet 1(101 .."d. Tr~ek. , or ..... 0' CRT Trpe 

-'cousllc (II.,.,.,. I, .... . II;,., • 

tic drum ., ,n nnn 200 

",IPUTlDUT'UT: Type F"net 1 ... Spu d 

"Am_ A ,""'. ~ ••• e 
Printer .S Der 

Serio-parallel. (lOCI( F"O.: )0 kc . 
Cry.~l rectifiers. 
1200 tubee, 500 crystals. 200 relays. 

TOUI 

Spnd 
.f 

1I6oll0l'l 
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TlPr SfU(": 

_It I T""[1 Ie "00£: 

e()ll~UTIMG £If ''fMT: 

(O .. ,OIItMTS: 

"£lI lIl1l5: Thi. comp;1ter uses a floating decimal point. It incorporates 
automatic Checking of all transfer and arithmetic operations. 



• 

BAYIlAC 
{Raytheon Digita l Automatic Computer} 

SU 1lT n: Raytheon )(fg. Co. t Waltham, Massachusetts 
IH$TA Ll"Tl O~S: Naval Air Missile Teat Center 

Point Mugu, California 
(Contract to build RAYDAC admlnlatered by the Special 
Devices Center of ONa, funded by Bureau of Aeronautics, 
U.S. llav7.) 

CO' I(S AV" lLASlE: 
I'Ii:OGRA~" ING SE~V ICE: 

CO IIPLIT ING TI M(: 

FlOOR ARE A: 

COOl1 ~G: 

SCST SUITEO FOR­

OPUAT I"" SC II EDULE 

Not available. 
Probably available. 
Probably available. 
200 Iq.ft. n."j.It t5.%N6lrPTIOtl: 28 kv. 
Liquid FreoD. COO~~E"'OY fOl USE: July 195). 
Data reduction and general large-scale computation. 

EIIGlftHRl lIG NOatEN SOLVING 

Sc: hed . Itt ln t. " . o.~ . £r , or_r ... [ . ronIOIl' R. ,I r 
I dl, 

Itnl ft hiot 
'.relnt 

. 
Tot ll 

I'USO NN(l : 4 operators, 14 maintenance, 25 mathematicians, 5 cleriCAl, 
4 in training &8 programmers and coder • • 

NUII8fR uS[: 2 (externally 2,6, and 10). 
WOIIO lENGTM : 30 bits (instructions 54 bits). 

NUNUII R ~NG[: -1 to 1. INSTRUCTION UP[: 10\ll"'*&idress . 
NEGATI VE NO. RE~.: Sign & absolute '\lI!llle5EooElicE CONfIlOL : General store. 

OI'[UTIONS: Addition, subtraction , lInllt1pl1cation, division, ehifting, 
branCh orders, automatic normalization, semi- automatic 
doublo-precis1on ordera, floating-point orders, tape ordere. 

SI'EEO Tran. h r ""ditlon ~I ~lltlt Ion Ohd.lon Shift 
II ln . 1H "e 114 Ie 2Q6 470 IU 17< • Incl. 4c,n. 
M ... . Q? 11280 I " • 1440 ue 1620 ~. 035 • 

[~tl . of Att •• s 4 48 e 210 ~ ~ 10 • 
STOII IG£: Captelty No. of CflT Ioc;,.u Dr_OI, •• , Spu d 

" 
14.19n1tl , 0. l. ng t ll •• frp, F ..... et Ion Wo rdl fr"ks, Of """. or CIIT Typ, ~tlon 
lo;ou.\l, 
CII.nn.1 S ,II, •• Win. 

Acoust ic Delay Un lnternaJI 1152 36 05 ""- S~rla l3Q1ua. 
Hacetic Tape hter o 00 6 " l'tta 10'/ •• 

IIII'UT/OUTI'UT: fYPI F",nct 1(101 Spu d 

~ -.l.!t. ",,, 1m', 
Ou d1 its sec 

TaD. In-.\1!U. ~O word.!.Lsec 

TVE SE AR CM : Possible in both directions . 
IRIT"II£TIC IIOOE : Parallel. CLOCK FRED.: 3.77 mc in memory. 

COIII'UTIIIG HEIIEIIT: J'lip...flope. diode gating. 
COII I'DtIEIITS: 5200 tubes . 17 JOO-crystal rectifiere. 630 relays. 
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RE 'U.RKS: J'u.lly-automatic built-in eelf-checking on computation, transfer, 
selection and. control. Each word carried a 4-b1t check number 
(weighted sum. of bits) vhich is recalculated. and. checked after 
transfere e For arithmetic check, a 5-blt check number 11 calcu­
lated tor each operand and for result, and. appropriate checks 
are calculated tor these . See MTAC 24, 286-295 (October 1948). 



Rechenautomat IPM 82 

BU IlT BY: Inatitut f!r Prakthche Mathemat1k,Techn1eche Hochlchule,Darm.atadt 
III STl.llI.TIOItS: Techni.che Hocbachule, Darmstadt, Germany. 

(rhe development of the computer has been cupported by the 
Dent.cbe 70rechungagemeinachaft and JBP Authority.) 

CO'I ES AUllU lE : lio. 
I'ItOGII""'''' IJrI(; SEIIVIC£ : ATail&ble. 

CO"'-UTIIiG TillE: ATailable. 
!'lOOIl o\JI£A: 'OWIR COItSII"'nION : 

COOllIIG : FIIIST !lEAOT FOIl USE: :tnd 1953. 
B£ST SUITED FOil' General purpose • 

O'[JIUI II G SCltEOIlLE £NGINE[ItI IlG P'IIOlIlE Ii SOLVING 
kll'd. ",.In t. '0 "' .. [no,-" " [',on, o",s "' 011 , 

Id Ie Toul 

It, .1"" 
' ,.cent 

'ERSOHN£l: 

IfUIIllrlI !lASE: 10 (excess-three code). 
1fO'I0 lENGTH: 12 decimal digits (in.tructionl e'lu!Yalent ot 5 decimal digit.) . 

~UlllSElI "" ~G[ : yariable dec. point. INSTIIUCTIOII TYPE: One-addreal. 
M[G AT IV[ NO. REP.: Complement. S[OU£~CE CONTIIOL: Special drum Itore. 

OPEIIATIONS: Add1tion , subtra ction, mu.ltipl1ca.tion , d1'f'1I10n, condit1onal 
transter. 

S'EED T.,nl' e .. Addition 1t1;;lIe'tlon Oi"lIion 
1 II ln. 0.4 mR 0.4 ma 40 m. 40 mB Incl. Acens 

.n ., I.n ~ . 60 111., 60 lIu . ... 
[_cl. of lec . .. n h ~. 0 4,.8 6 mB 20 ,.8 

!';TMAcr, Ctp,elty Mo. of CRT leeen 0 ..... 01" •.• Spud 
10 "lIIjIMtie ,,- leng til •• Tyoe '",netlon Wo , dS T"ell., o. 

~ovltle 
.... orCRTT1pe '4ot Ion 

Ch.nnel, w ••. lIin. 

• I" con 1n 0 II. 0 Se .... 1al A' OOOram 
<00 0 ... 0 Seria. 

IIi PUT /OUTPI/T: T,p. F",nct Ion Sp .. d 

t ... ~ I 'nft,' bnn t .••• ~. 

~.". n."., ~ ;,.. .... 10 'A .. ;,.. 
-.~= , .. 

H.PE stARCH! None. 
U ITH"ETIC IQOE: Serial. ClOCI( "II(Q.: ISO kc. 

COIOl"UTlllli [l[" (fIfT: Germanium d10de netvorka. 
CO"·O'l£lfTS: About 300 tube s, 1000 c17, tal rectifiera. and 100 relay •• 

~[W .III(l: Marginal checking 11 incorporated in the eOMp.lter. 



Remington Rand 409-2 and 409-2R 

BUIlT liT: Remin.gton Rand Inc . 
INSTAllATIONS : About 40 in use. 

COPIES .l.u,llAeLE: 'For sale or rent. 
PIIOGR.l.IIjIIIIG SERYICE : Ava ilable at Remington Rand offices. 

CONPUTING TIllE : Available a t tremlngton ltand offices. 
'LOOR AREA: 43.6 sq. f t . POWER COHSU" 'TlDH: 10 a B.., 

COOLING : J-ton air condo 'Illn READY FOR USE: December 1951. 
BEST SUITED ,Oft' Punch-card accounting and ae1entiflc computing . 

DP(IIATIN G SCHEDULE ENGINEERING P'IOBLEN SOlY IHG 

Sch,d. Iliint. En • o.v, Error_Fr •• [rrOflloui ItIDllr 
Id I, 

flr,/1k NODe None 29. 1 0 0 0 
'I",,"t -- -- 72.?~ 1 0 1 2~ 2~ 

HIISOHNEl: 1t operator . 1 maintenance man, -t programaer. Complete 
maintenance 1, provided by Remington Rand. 
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Tot.1 

NUII8E'Jt 114SE: 10 (represented by none. one, or two out of f ive pollia.; or true 
WOIIO LENGTH: 10 digits . decimal ). 

HUllnll: ~.l.NGE: 10 d1g its. INSTRUCTION TYPE: PrewirGd on plugboard . 
NEGATIVE 110. IIEP.: By control. SEQUEfoICE COIITIIOL:Plugboard. 

lnel . 

OPEIiATlOIIS: ShUtlIl8 decimal. alignment, trans fer and intermediate function., 
addi t i on, subtraction, aultiplication. division. 

SPEED T •• n,'" Add 1 t lot> IwuIt1Dllcatlon Ohd.10f1 

II ln. Ace .. , ..... 
E~e I. of Ace ... 

T"U '-plelt, No. of CIIT Io(:e ... Or_OI ••. , Spud 
I. "',nltle ,,- Llngth .f 

T,p' FlI"et Ion Wo.dt Tr.e.t. or .... , orCRTT,p' "Ot Ion 
Acoustic 
CII.nIIll. .. ... " In. 

Relava Internal 10 di#1t P 

I"PUT/OUTPUT: T". Funet Ion Spud 
Pu.nch cards In!,OUt 1<0 cardg 'D8r min 

HPE !.EARC": 
AI11T"W(TIC 1II00E: Parallel. CLOCK FREQ.: 

C(l<oIMING ElEwEIIT: 2Z ring counteM. 
Co"po~Ens: 1500 tubes, 200 relays. 

R£IWIKS: Forty algebraic prOo!ram steps can be perfol'llled for each 
card; any number of repetitions of parts of this sequence 
can be obtained. Storago i s checked by returning "echo· 
pulses to the accumulat or end subtr8Ctin~ to obtain zero. 



SSAC 
(Standarda Eastern Automatic Complter) 

lIum Bf: Electronic COI2plter Laboratory, National ltureau of Standards 
,"SUltUIO~S: National Bureau of Standards. Vaahington, D. C. 

CO'I£S AYAILABl(: 
PROG'UWIIIIIG S[lltV ICE: 

COIII'UTINli TlII.£: 

IIEST 

OI'[RAT tN 

FlOOR ARE"': 

COOtl ~G: 

SUITEO FOR: 

G SCHEDUlE 

Mrl/", 

... rUr>t 

Machines 'based on S:&AC are located at OS (DYSEACh AFM're. 
Cocoa, Florida (?lAC); and ~t the UnlT8rs1ty of MichIgan (MIDAC). 

II O. 

ATalle-bIe tbrou.gh Applied Mathematics DIT18ion, IillS. 
Available through Applied Mathematics DITlslon. IillS. 
150 sq. !to POWER CDNSUV'TION: 15 kv. 
2000 CFI! at 50"F. FIRST READY FOIl USE: llay. 1950. 
General computation service and enginesrin. deyel~ent 

[IIGIN[£II:I~G 'ROlIlEIl SOlVIHG 

5e1'l.d. IIllnt. En • Oe~. Error_Fr.. Erron.o". '!!f..1 r Id I. Toul 

NUII.!(ft USE: 2 internally: 16 externally, &llov1ng decimal 1np1t and outplt. 
WOIitD UII"," : 44 binary digits end algn • 

.orullll(ft lUNGE: -4 to 4. tNSTJlUCTlOIl UP[; 4- and 3-e.ddresa. 
MEGHlVE MO . ,,[,.; Aba. value & sign . SEQUtNCE COIITIIOL: General store. 

OPElt.l.TlONS; Add, !Jt1btra.ct. cult1p1.y (hi&1l-order, low-order, rounded) . diVide, 
IUbstitute digits, logical product, conditional juaps. input , 
outpnt . 

lrocl. Ace .. , 

Type F .... et Ion 

Spud 
of 

Ilot I.". 

UP[ SUllell; in both direction • 
.I.IIITilIlOIC 1100[: Serial. CtOCI( FUO. : 1 megacycle. 

COIII'UTIIIG H(II[IfT": Ger.:l2Jlium diode lIYitcbel, tube aapl.1t1er. t and delay lines. 
COIolI'O'IEIITS; 1)00 tube8; 15,800 cr,-stal diodes: 10 relq •• 

'1EIlA'IKS: DeveloJD.ent IUpported by USAl", Dept. ot Detenle, n Sf 
Odd-even memo17 check bt111t in . J'or turther :Information, lee 
-The lmSEAC,- by S. N. Alexender in the proceedinge ot t he joint 
AIlE-11m cOlIp1ter conference, :reb., 1952, pp 84-89. and 
-Engineer1ng experience with the SRAC,· by BalJil J . Slutz, 
pp. 90-94. 



stevens Institute of Technology Digital Differential Analyze r 85 

IIUltT II' : Xxperimental Towing Tank, Stevens Institute of Technology 
IMSTAllUiONS: :l%perimental TOYing Tank, Steven. !nsti tute of Technology. 

Hoboken. New Jersey 

COPI[S AVAIUBlE: May be available for sale. 
PIIOGU"'W ING SERVICE: To be aTailable. 

COMPUTI NG Tl II( : To be available 
FLOOII AIIEA: JOO sq. ft. POWER CONSUIiPTlON: 2.5 lev. 

COOLING: No additional reQ.. FIIISf READ' FOil USE: May 1953 
!lEST S TEO FOIl To be used for hydrodynamic r e search " , • 

OPEUTI ~ SCHEDULE ENGINEERING 1'fI01Il[1I SOLVING 
SoI:h.d. "lin t. '" . .... Error-F ... Erron,oul 

I II f '/ WI< 

I P.re.nt 

P[IISOHH[l : 

IIUIIII[II (lASE: 2 (externally 10; 8 . 4, 2, 1 code). 
WOIIO lEIIGTII: 24 binary 'dig! ts. 

R~.lr 

HUIIIIEII UIIGE: -1 to 1 IIISnwCTlOIi "PE: Special. 

Id I, Toul 

II[GATlV[ 110. litH.: Abao1nte..aJne & sjgn. S(OU(ICC[ COIlTROl: Special atore and :PJ.l1ched cards. 
OPERUIONS: Dig i t al integration. input-output , dec1mal-binarr and blne.ry -

SP[[O 

Incl . .\cell' I II ln. 
lin . 

hel . of ~" . .. 

5TO''' ' · 
TJP' 

Magnetic Drum 

III 'UT/OfJT'UT: 

HPr \['JICII: 
'JIlt"~ETIC ~[: 

CO~PUtI MG [lE ~[Nt; 

CO~PO"' ENTS : 

decimal conversion. The comp1ter cannot alter its own instructions. 

Tr.nlh r Addition '" liCit Ion DhIllon 

Caple I t Y No . of CIIT "',," Or ... OI ..... , Spttd 

'" Magn. t Ie TIM l .ngth of 
' une t Ion Word. Trlckl , or .. d. orCRTTJp, IIIotlon 

.\cOlIn Ie 
Ch.nn, 11 II ... II l n. 

Internal 1600 ~lIIdia 

Typ. Funet Ion Sp .. d 
Punched Carda ~_t lJ9 bitl!Ll8c 
TlP0W1'1 tor 

Serial ClOCI( FREQ.: 104 ke. 
Integrators and adders . 
450 tubee, )000 cryst al r ect ifiers, 25 rel~ . 

UNA~I(S: This computer is very similar to MADDIDA. It c on tains 100 
integrators, each vith a constant multiplier. 



S\lAC 
(Standards ~e8tern Automatic Computer) 

eUILl lIT: national :Bureau of Standard"!, Los Angeles . California 
lN$TAUU10"'S: Inst itut e for Nw::Ierlcal Analysis, National :Bureau of 

Standard~. (Financial support contributed by the Flight 
Research Laboratory. 'I/ right Air Develop::!snt Center.) 

CO~t£S '~.ll'8lE: not ava.ilable. 
I'fIOGII UIItI MG SEIIVICE: Available to government agencies 

Available to gover nmen t agenCies 
75 80. f t . .,P cO'!SU" ,"TlOII: 

4000 cu. ft./r:.ln. ~liIIST 'IE_Clf fOR USE: 

and contractors. 
and cont rac t ors . 
)0 ltv 

COII·I1TI~ TI" £: 

flOOR ~UA: 

tOOll~:;: 

G 
1 January 1952. 

SUITEO fC)4;l; anoral-purpos e; problems with small em't of inuut & 
SCHEDULE [NGIII[ElltHG I"'I:CetEIi SOl~ IHG 

Seh." .... I"t. e" . o.v. £"0'_'''. h.on.o .... II, 101. 
lei I, 

I "tI, .... 10 4 
I !""Clnt 11 ~ 10 

,.[lIso ... ~n: 12 o'Derators, 6 maintenance t:lsn, 6 mathematician9. 
2 c1erk!l. 

Nlt'IU'l eAS£: 2 
Il0'l0 U _GTH: 36 binary digits. 

"U"II(O ~ ... ~ .. ( . -1 to 1. "'ST~UCT'O" ~"[: Four-address 
"~GAlI'I£ 10. ~EI'.: Abe. value and 8ign.SEQtJEIICE Ct!~TlI,Jl: Gene:ral s t ore 

OI'[IIATIONS: Arltht1eUc and logical ope'"at l "os. no divide. 

51'EEO frl •• h . oIddlt;QrI }wull}pl Jut lOt> Ohl.10t> 

11 11'1. 
1nc.1 . ""etll 

64 ., 64 I ,.4 " 64 ..... 0 0 0 • • 0 

Ewel . of ~c.c.'n 0 0 0 0 0 0 ~ , .. , CI".elty 110. 01 CRT "'~elll Dr_Ol •••• 

'" 1Q91'11tit TI. l'l'Igth 
T,pe funt! Jon 'IIIonh Traelts . or "", or CIIT Type 

""oust 1 c 
C/l11'I1'I11. .. ... " In. 

31ectroetatic lnterna 2<6 17 p, al1, <JP~ 

M aU 0 ~ -1.2lL ". , o. 
unde 0 

IIiPUT/OUTPUT; Type funet Ion Splld 

TYllewri ter 
Ta"" . 

. 

HI'E SEAII(II: 

AIIITII"ETIC 1100(: Parallel CLOCK F"IIEQ.; 125 kc 
(OtII'UTING HE"E'": Flip-flop 

(O" I'OIlEIITS: 2300 tubes. )000 crystals . 
R{ItUKS; 

outpu~. 

Totel 

An 

'00 

51'1-.1 

" 10101 Ion 

1 
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TAC 
(TOkyo Automatic Computer) 

8L11lT n: Tokyo Shlbaura Electric Manufacturing Company 
IflSHllmONS : Department of Blectrlcal. .B:n&lneer1ngt UnlTersi ty ot Tokyo 

(The Japanese Ministry of Education contributed financial 
support to the developnen t ot TAC. ) 

CO'IE$ ~YAlUlIl[: No. 
f'ROGIIA IUWIG SEIIV IC[: 

COIi PUTIIIG TlII£: 

FlOOR A"U: 2100 sq. ft. 
COOlIIIG: 

~EST SUITEO FOR General. purpose , 
OP[II"TlN G SCHE~UlE EHG I NEEIt I MO 

Sch,d. IlIo lnt. E, . .... 
I IIr.'''' 
I ' " cent 

PERSONNEl: 

POWEll COfrl$UII'TI ON: 7.5 k.v. 
FIRST R£AOY FOIl USE: AprU 1954. 

• 
I'ROSLE It SOlY IIIG 

Error_fat E.ron,ous R, Ilr 

MUII8tR USE: 2 (10 externally). 
'WOIIO LENGTH: 3S bits (instructions 17 bit.) 
HUIIIIU FlAIIG£: Variable. INSTRUcnOI! TYPE: One address, 

Id I. 

NEGATIVE NO. REP.: Cot:!plement. SEQUENCE CQllTIIOt: General store, 
OHIIATIOMS : Addition, subtraction, multiplica tion, division, shift, 

conditional transfer, input, output. 

SPEEO Trln,hr Add It Ion It!f.!Int1011 Ohhlon 

_ I WIn . 4 f" 144 All 4 ' ... 9.9 m. . Inc I. Acc: .. , I 
5 los 288 'AlS 10. m. LO.O m. II I> . 

E.c: I. of 'c:e .. , ~: 2 'M . 144 '", 4 '-""'- ..2....mL 
--'N''''' CIPIC Ity No. of tllT 'eel" Oru.,Ohlll. , ,. \lt9n1t le TI. lln9 th 

Typi Func:t Ion Word I T,.c:kl , or "d, or CRT Typi 
Aeou.tle 
Chlnnll, IIU. II ln. 

mectrostatic 
I iitern~ 512 8 

~. 
~. 

I "_O!!C, j)l'UII ter 1 

U'UTlOur'UT: Typi Func:t Ion Splld 

~Reader ~t 
vrltor 

TV[ SUllt": 

~RITIIII[TIC tiOO[: Serial. ClOCH ' 11£0 .: 250 ke. 
COIIPUTING ElE II [MT: 

COII PONENTS: 

IIEIIUKS: 

1200 tubes, 2400 crystal rectifier., a few relays. 
Input and output dec1mal. Number represanted between 
-1 and 1 with a multiplier of 21:-k: "here :It range. 
from 0 to 63. 

TOUI 

Splld 
of 

iIIotlon 
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TO-I 
(Telemeter ComOQter Model #1) 

lIum Ill: International 'releceter Corp •• Los An&:eles , California. 
IIISUllUIOHS: 

to"£s ~'+'AllA"lE: Can be made avo.llable for sale or for rent. 
"05~lWY IMG SERvlt£: 

COMI'UT!NG TI II[: 

nooll UtA: 30 SQ.. f't. 1'0.[11 CDM$UlII'TIOM; 

COOLIloG: 71 tal refrigarati01!.'IIISt 1It£.or FOIl USE: 

IIEST General. cientifi t ti SUITED ~O!I: • C compu a on • 

50 ltv. 
Sprl.n;; 1955. 

OPEItHI NS SCH[OUl£ [IIG UHIt ING "IIOltO' SOLVING 

xh.d. lIa Int. (no. ... .. [,ror.'r •• [rron..,,,. II •• 1, 

I IIr, l -.-

I I'. r~.nt 

1111)1111[11 IlSE: 2 (10 or 16 externall,y). 

Id I. 

WOIID LEllliT": 40 binary d~lt8 (instructions 20 binary digits). 
-1 to 1_2- 39 • 11I5TIIUC1IOlt TYPE: One- addreas NU IlISEIIt IIl~GE: 

N!GUIVf NO. lin. : Twoa' complement SEQUENCE CONTROL: General store. 

Totll 

OHIUTlOIIS: Add, subtract, ~tlply. dlylde, tranafer. oglcal decis1 0n . 

SHED ·' ..... h' ""dillon 't; "CltiOl'! Dhlslon 

I II I .. . 20 ". S2,,. 710 ,. .< .... 
Ind • .\ct .. , 

I;,) 'AlB ?2 'AlB .... 710 
hcl . ot -'eceu 20 '",. 2 '",. 6c :,;, .. 

"ro'u(;r: C.pu: 1t1 ~o . of CItT .t.cc .. , Or""'OI ••• • 

'" I4agnttlc TO_ L. ngth 
1Y(l' ',,"C1Ion 110,<11 Tr.ck •• or .... , r CRT ryp • 

.\counlc 
Ch.n ... I. lIu. lI in. 

IE1{wirostattc Internal 1024 40 40--;;-, 20 
8:11.0 tube 

J.ia.gnetic DnuD External 8192 160 -,., " 1M 1R1.· 
I -, 

IN'UTlOUHUf: 'yp. 'u .. ctIOl\ Spud 

raM Collator I umt 200 oA.d./m," 
IBN Swmoary Punch --,-on ;-r.;;i~ 

Flexowrt1er Tane = ,n 
Flexowriter Tn e --,;;- • 

TV£ SEARCII: 

1II1'"IIET1C 1tOO£: Parallel. CLOCK ,'t£0.: No clock. 
COW'UTI.~ ElEllfNT: 

COII~OII£!lTS: 3500 tubes, no crystals, no relays. 
't[ltm;s: Design of this computer is based on OHDVAC. h ence 

indirectl y its logical deaig:c. is baaed on t he lAS 
co~ter. Ac tual construction ~ not starte d yet 
( April 1953) and is ~ending completion of contract . 

S~ucl 
of 

1I0tl0l\ 

88 



• 

Tokyo Uark I £;9 
(Pilot ''(odel of Large Scale Automatic Rf!l l ay Computer) 

IIUlLT liT: Laboratory of Applied MatheCl8.t ics , 'Bl ectrotech..''1ical kobor ator y , 
INSULl.l.TIONS: Labor ,tory of Applied Hather:-.atics. '!'okyo, Japan • 

COPIES I,V.l.ltAIIL(: Not available 
1'R0GA.l. Y~11IG SEAVICE: Uot available 

CO Y.UTlNG !lYE: riot av.ilable 
FLOOII ARU: 80 sq. ft. I'OWEII CONSU~PTlOM: 

COOll~G : None FIIIST IIE40T FOR uu: March 1953 
IIEST SUITEO FOil Const ruc ted pr i marily 8,S pilot r.lodel , 

OHUTI N G SCHEOULE ENGINEE~ING 

S!;tlltd. !taInt. E.!!9.., 0. • . 
1I .. / WIc 

Plrcent 

I"EIISON~El : 

NUMllrA II.l.SE: 2 (10 externally). 
WOItO LENGTH: 16 bit 

PAOBLE" SOLVING 

Error_Free Erroneo'" 

• 

~.Ir 

NUYIIEII 11.1./;5[: Variable I NSTRUCTlO~ lTI"E: One-addross 
NEGATIVE NO. ~E •• : Sign bit &: abs . val.. SEQUENCE CO~TII0l: Plu~board 

Idle TOUI 

OP[II .l.Tl ONS: .A.dd, subtract, multiply, divide, decual-bio.ary and binnry­
decinal conversion. 

SPEEO 

l'lel. .t.cun l NI", ..... 
[.e I. of .I.ccen 

STOIlAGE: 

Type 

ilelay 

INPUT/OUTPUT: 

HP[ SUACII: 

_AI1 I1Y[TIC ~OD(: 

COIII"UT IKG (LENE"": 

T"nlhr Addition It! Heatlon 01~hlon 

50 ... 200 IDS 200 ... 
c.plelty No. of CAT lee l " Or".OI ..... Spu d 

" 
IlIgnlt Ie T1~ length of 

Function Word. T .. c .... or .." orCATTypl Mot Ion 
.t.cO<.lst Ie 
o..nn,l. II ••• ~ in. 

Interna 6 11, 

Tytll F"netlon Spu d 

Xeybonrd Inou'" 
Dhnl ?anel 

Parallel ClOC~ I'I'EO.: 

~elay8 

CO Iol PO~[~TS : 

A[1oIl,IIKS: 

1500 relay. l k 
Range of nucber. 2-9_1 to 1_2- 9 times 2 where k varies 
from 0 to IS. Adder a.~d mul tip11er-divider are separat e 
units and cay operate slmultaneous17. 
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Tokyo ll.ark I I 
(Large-Scale Automatic Relay Computer) 

90 

BLl ILT aT: Laboratory of Applied Mathematica, Electrotechnical Laboratory, 
IM STA l U TlOIfS : Laboratory of Applied Mathematics Tokyo, Japan 

(The deve l opment of the computer 18 supported by the Agency of 
Industrial Science and Technology, Ministry of International 
Trade and Industry. of the Japanese governoent.) 

CO"ES AY~llAU[ : Not ava ilable • 
PROG1I AIIII ING S[JtV1C[ : 

COIIMING TI OI(: 

FLOOR UH: SO sq . ft . !'(lWEI! CONSltll f'TlOII: 

COOtl ~ (i: None. flAST RUDT rim uS[: March 1954. 
aUl SUITE!) fOR' General purpose . 

Ol'E .... TING SC II EOUlE 

Ii r ,/ Ik 

!'.rc ent 

H~SOH t; El: 

II UII!(Jt IIlSE: 

10'10 lUG'": 

NUI(8('1 IU~ :;E : 

" (GUIV[ 110 . liE' . : 

O!'EU TIOIIS: 

SHED 

1...:1 . '<e tlt I .. I ... . 

II •• • 

Ewel. of ""CU I 

'TO'"'' 
T,p. 

Belay 

IN!'UTI ounUT : 

UPE SEAIIC!! : 

UllHlI(TlC !lOOt: 

COtII'UTl II~ Ht" EICT: 

COII.PQtlE II TS: 

RE .... IIKS: 

EIIGI~EE"'''1j 1'1I0alE.if SOlV'kG 

$ch.d. IIlI lnt. " . ",. Error_Fre. Erroneou, '!!!! I r Id,. Tot. I 

2 ( 10 externally). and sign, ? bit. tor exponent and aign . 
42 bit. (instructions no more than )0 bit.). 35 bit, tor factor/ 
Variabl e. IIISTRUCTIOIf nPE: One-a.ddre ••• 
Sign bit & aba.ve.l . sEouElfC( CO IfTIIOl: .t'aper-tape (non-alterable). 
Add, subtract, multiply, d1.148, de~lmal-blnary and binary­
decimal conversioD. 

trl", h . "dclltlon Itlpllel t l"" 0111111001 

70 ml ~OO ms ~ 

C.p.clty "0. of CIIT ~ce.n Or_OI ••• • Spud 
I, ..... g ... , Ie TI~ l ... gth .f 

f ..... ct Ion "lords TriCkS. o r ...... rCRT'yp. IIot lOt> 
.lc00l1t I e 
Ch ....... I. lI,v. 11 11'1. 

Internal 1000 '''' .n, 

Trp, F"ne t Ion Spu d 

I To"" R ...... Inw.t 
I Ton. 

Ito. 

!'aralle!. CLOCK FUQ.: No clock. 
Relays. 
50,000 relays. 
Numbers range from 2- 33_1 to 1_2- )3 times 2:c k where k varies 
from 0 to 63. Adder and mu1tiplier-divlder a re separa t e and 
may operate siMUltaneously. Transfer is always checked by 
automatic circuits Which automatically correct errors ~ith-
in their capacity and otherwise atop computer. Separat, 3D-hole 
and 42-ho1e tape r eaders are used for instruc tions and numbers. 



, 

• 

• 

• 

T. R. ~ . Computer 91 

BUILT !If: Telecom:rru.nications Re'le8)"cb ~stabl1sht:!.ent (Radar Rea. Eat.) 
INSTUUTlOHS: Telecom. Res . 1':8t ., Great MDlvern , England (':'be Frithh 

Ninlstry of SUpply suuported the developoent of the computer. ) 

CO'I[5 AVAILABLE: 

~ROGRAW~I HG SERVICE: 

COMPUTING TIllE: 

FLOOR AREA: 

COOlIIII;: 

BEST SUITED FOR' 

O"ERATIN G SCII[OUl[ 

I H .. I .... 
'Irc. nt 

PER50NHH: 

HU"'BER IUSE: 

WORD LEN6T": 

NU>t&E~ RANGE: 

No. 
!tot available . 
Not aVailable. 
14 ft . x 6 ft . POWER COH$UIIPTIOH: 10 kw 
2050 cu. ft ./min . FlRSr READY '011 USE: S'UmC'ler 1953. 
General p,lrpose . • 

[HGIHHItIHG ""OSlEM SOLVING 

Sc .... II.II.int. Ena. OIV. Error.Free ErronlouS Rloll, 

2 (10 externally). 
24 binary di5238 . 
-1 to 1 - 2 INSTRUCTION H~[: One-!lddre8ll. 

IClII 

IIE6ATIVE 110 . RE'.: Twoe' complement. SEQUENCE CONTROL: General store . 

Toul 

OPERATIOMS: Add. subtract , transfer, shift right. jump, conditional 
jucp, input, atop; end the 1~ical operation a ·and~ • • or- , 
"and/or- , and -eQUival~nce"; no multiply or divide. 

S'EEO Trlnsfer Mil It Ion ItiflllcUlon Olvl.lon 
U. ". 

I lui ... hn Nln. /,n 
I nc: I • Ace ... 

,;~ 

.' • , 

..... 
hel . of Acclu 

U', Rl~~' CaPlclty ~. of CJlT Ace"1 O.UIIO IIII., Sp .. 11 

" 
..... 9"'tlc ,,- llngth of 

T~p. Flmct Ion '/Iorlll T"c~I. or ... , jo.CInTYPI IIotlon 
Acounl~ 
Ch.nnll. Mu. IIln. 

I~t of, " un_, .~ 

", -
•• , 

.~'M 
U,. T I~ ., I ~< ,,~ ". , l- I," • " hl/ •••• , , 
", • • n ; . ;;j", of< ~,;; '" !, " ,\ 0" 

IIIPUT/OUTPUT: T'PI Funet Ion Spull 

•• ~ I <."nl.' IT".~" ln .~. 
ho.,.~_,~;~~ 

HPE SEARCH: lIone • . 
AR ITttllE1'lC IlOO{: Parallel. CLOCI( FIIEO.: 100 kc 

CDIIPUTIN6 £LfWENT: Tubee. 
COIIPOIIEIITS: 2000 tubes. 1000 cryetals, 25 relays . 

II[IIA'IKS: This coo~ter uses two wirer! to tran~fer each binary dir.it , 
one for O. the other for 1. Similarly each register URea 
tva flip- flops per digit , of which only one must be flipped . 
With the drum in mode I, the h~ad.,mounted on a bridge , each 
traverse a 32-revolutlon heliX in l!eec ., returning in 
another (unusable) It. sec . In mode 11 the heads remain 
fixed over a 33rd track. 



.' 

• 

• 

• 

SIItLT SY: 

IJtSULUTIO«S: 

UNIVAC 
(Universal Automatic Computer) - - -

Ecker t - Mauchly Division of Remington Rand. Inc., Phila . • Pa. 
11 Bureau of the Census , Commerce Dept., SUitland, Maryland . 
#2 Office of the Air Comptroller , USAF , Vashtngton, D.C. 
#3 Army Map Service , U.S . Army, Vashington. D.C. 

92 

CO'I£5 AV.ILAatE: 
'ROGRl~ING SERVICE: 

14 Nev York University (tor Atomic Energy Commission). N.Y • • N.Y. 
IS University of California Radiation Laboratory. Llvercore, Calif. 
'6 Dav td Taylor Model Basin, U.S. Navy »urean of Shipe, Carderock, 
Jor sale . Md. 
Available on #4 & 5 to AXC contractora et al • • on #6 to BuShipsj 

CO~'UT LNG TIllE; 

FLOOR ,REA: 

Ava ilabl e on #3 on military priority and as above . activities. 
Abou t 25 1x50 1 • I'OW[II COllsu .. mOIl: 120 kYa . 

COOLl~G: 

erST SUtTEO FOR' 

O'EItATI H,~~i~4LE 

35 tons / 26,000cf .. , "'Sf REA" ". uS[, 3/S1, , 52, 1/S3,S/S3.1+/53. 7/S3 . 
General - purpose compu.ting with large amounts of input and storage . 

EIIGIN[[IIIHG f'IIOIlUII SOlV I KG nstruct l 
Total 

of 12 Sell,d. "'11M. E, • Error_Fr •• [Honeo,,' R,pal r ' , ,. .. 
--,; Krll'" '</00 n 'I"" " <0'" 

"ro;, nt , 0'" n i..'I.' «n° -;" " 
,(' - - Inn(' 

'EItSON~n: On 127#4/IS/#6: :Ji0ll /6 operators, o to 12/5/8/7 maintenance 
.. en . lS/31/2O/1S mathematicians, -/S/I+/2 clerical , -/15/- /al1 
in training, 4/-/- / - on au:xili&T), equipment, 

IIlIW!£II USE: 10 (excess- three code) . alphameriC (6-bit code plus check bit) . 
WOIIO UIIGTII: 12 iiaractera, includin& sign (instructions 6 characters) . 

IIUItUIII: IUltGE: 10- -1 to 1_10-11• IIt$nUCTlOIl TYP[: One-address (tvo per vord) . 
"[GATIV[ itO. U".: Magnitude and sign. SEQU£I(CE eOIlTIIOl: General Itore. 

Inc!. 

OP[IIATlON~: Addition. lubtraction. ault1plication. dlvllion. branch orders, 
input, output. tape orders, l~lcal multiplication. store pro­
gr~-counter contents. 

SPEED , •• ",ft. &ddition HI HClllon Dhillon Comparis n 
A '~I, 1<0< 

Aceus 
0"' 0 ~. 

,« 
..... 

bel. of lGc.,. 1+ 4 ~ 
, • Capac 1t J ~. of CItT /oct ... 0._01 .... , Spud 

'" ,,~ l,"gth ., .... gnulc 
Typ, Func, I 01\ Word' T •• chl. or .... 0. CIITTJpe ~,Ion 

!,cou'tlc 
ChI"".I, ..... "'n • 

Mer curv delav line Interna 1000 100 1104 40 .4 Serial 
10 • ic ta 8 Extern 000 8 - . 00 f 100· 

ner -t.aue o~ tan 

IltPUTfOUTPIIT: Typ. fu"et Ion SjJud 

lIaznoUc tanea III& au 22') vorda TIer second 
TY'Devrite 11 

,.p[ SEUCII: Possible in both directions. 
,I,IIITIII([TIC ..01)[: Serial. CLOCI( FII[Q.: 2.25 me. 

COIIf'UTIN~ [t£IIEIIT: Flip-flop. 
eOIlI'ONE",5: 5600 tubes . 18.000 crY'8tal diodes. and 300 relays . 

R(Ij~IIKS: Checking is provided by duplicate arithmetic circuits with 
automatic compar ison of results. and checking for oddness 
of the number of ones in the code for each character after 
a t r ansfer of information. 

8& 
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U. S. Air Force - Fi.o.il'ch:l.1Q Comruter 

SUILT IY: lfuclear Energy for Propula1on of Aircraft (OPA) Project 
INSTALlATIONS: Oak Rid&e National Laboratory 

(The U. S. Air Force contributed financially to the developoent 
of one computer.) 

tO'IES AV~llASL£: No. 
PROG~AM~ING SERVICE: 

COlll'UTlMG T1I4[: 

FlOO~ A~ E ': 600 sq. ft. 
t('{)ll~G : 2500 c. f .!D. 

I'OlI'[ R COMS UII'TI OII: 15 lew. 
F IRST IIUIIT FOIl 1.1 5 £ : 1 June lqSO . 

&ES T 

O ~f~.I.T I N 

SUIT ED ' OA: Inversi on of matrices; sol ution of silmll ta."l."'out! 111PAr ""'.l.,.t.1. 
c. SCNEOUlE: EHG INH~ING ''1I'l~ c[ II " " , . 

~ ~ 

" k l'l.d. lla lnt. fnq. 0.". Error. ~r. ,. tr·O".~"< !I:~ I. .. " 28 0 4 -"rt /~ 

'. '~.nt ~O 10 70 0 10 0 
'EASONNH: 2 operator8, 1 maintenance man. 

N UW8E~ SASE: 

WOAD UNGa: 

Ii\J IISER RANGE: 

10 (O%oe .. - ) . 
4 dectcal digltQ 
-1 to 1 

(instructions 4 ~1nary digits) . 
INHRUCTID '" TYI'E: One- !lddre99 . 

. 
>0 

100 

NEGATIVE NO. RE ' . : !linea' complement ~[OU£NCE CONTR OL : Buil t-in 
Addition, subrract i on, ~1 ~1?11:~ i 
pr OCeQ8. 

and %l'IEt .;J'l " UC tape. 
O'EUT 1000S: . ' ;flli ('1 iterative 

SPHD. Tr.n. h, Addition '" 11~1t Ion DI"I,lon 

1 IIln. 1.5 m. 7 ms 7m. Incl . -.c~u, 1.5 !Da II .. : . 

b~l. of Aeeul 20 • 1120 • 
STORAGE: c.,,,lt, "0. of tAT Acc ll si Or ... Oi ..... S, .. d 

" 
~9n. tlt ,,~ L,ngtl'l ., 

Typ. Funet lQr\ ira.d . Tne~ s . or 
-.cOUl t I~ 

...... or CRT T,p. Not 1(0) 

tII.nn.' S II ••• IIln. 

Circulating ~<n < , lie 0, ?n o l • 
.up. 

agne 0 ape ern • 00 < SoI:-IV. 1200 1:t, 20" .e. 
"-

INI'UTI OUHUT: Typ. Sp .. d 

Adding Maehine ~ 

u. -. 1 .... nr dJ.J. ec 

UP£ SEAA t H: Not pOlaible. 
ARITMllfTlC Il00[: Serio-parallel. ClOCtl FAEQ.: 50 ke. 

COIIIPUTiNG £lE"ENT: Vacuum. diodes. 
tOIlI'O"'[IITS: 2200 tubes, 20 crystals, a~au.t 50 rela,ys. 

REIIARIIS : Automatlc checking include a check tor overflow, lIliaoperation 
of read-in circuits and multiplier, tape synchronisation. 

s . 

See J. J. Stone, -The USAF~airchild Speclalised Digital Co.~ter ,· 
Mathemat ical Tables ~ other Aida i2 COmp1tatlon, VII, Bo. 41 , 
pp 35- )7 , (Jan. 195) . 
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U'l'EC 94 
(Model, University of Toranto Blectranlc Compnter) 

BLlItt If: Computation Centre, University of Toronto 
INSHl UT LONS: Computation Centre, University ot Toronto 

(The Defense Reseereh :Board ot Canada contrlbo.ted financiall,. 
to the developoent of the computer.) 

CO'I£S AVAl l A8tE: 

I'ROGIII,lIO.I"G SERVICE: No. 
COIII'UTIIIG T,II(: No. 

'tOOl! MlU: J7S SQ.. ft. 
COOU ~G: 6 tans. 

I'OWU CONSUIi PTlON: 4 ltv. 
FUS' fluor fOil USE: 1952 

arSf Math tl al SUlTEO HIli: e_ c pro ""a. m e b1 11 it d Itorage, input 8lld OIlttut. 
Ol'E_.lTlIIG SCIiEOULE tMlilNE£lItliG "'IGeu" SOtV,NG 

~1'I.d. lI.ln\. [1'10. a .... Err ._Fr •• [rron.oul "'1',1, Id'. Total 

I Hr, / W\c 

I','e.n\ 

I'EIitSONN(L: 

IIu<l8EIII 8m: 2 (10 externally) . 
WOIIO L[IIIGTII: 12 binary digitI (in9tru.ctions 12 b ln.3I'l" digits). 

NUit!I[1I 'l~G(: lJ to 224. INSTRuctiON TYPE; 

NEGATIVE NO. lIE',: Twos' comple:18nt. SEQtJEMC[ COIiTIIOl: Oenerw. store. 
Of[1I1T10IiI5: Only 8 orders.: add, subtract, clear til t ransfer. critical. 

transfer, input, output , 2 special order a , ~o multiplication, 
DO d1vhion. 

S~HO 

Inc r . Ace ... : 
111 1" . 

II ••• 

hel. of l eee U 

SlOlU[,;f: 

Typ. 

Electrostatic 

III'U'T lOUT 'lIT: 

Tl~f U,uCII: 

AIIITlIlIHIC 1l00E : 

COttI'1JTIII[,; (LEO/EIIT: 

Tn"lhr Adellt 101'1 I'IUltlplieltlO'O 01 ... 1,100\ 

100,,0 100 1" Coded Coded 

50 "0 
cap.tity No. o f tifT ~te.u Ort .. OI ••• , 

'" .... 9"·tl(; ,,- L·"9(1'I 
f"l'Iet 101'1 Iordl Tfle~ • • or ..... o r CRTT,p. 

~O\IH Ie 
0.1"".'1 ..... I,ll" • 

Internal. 512 12 25 p.a lI>.reJlOl 3' CB'I' 

Typ. ("net 10fI 5pe16 

Paper T 81)8 Reader Input 
PaEer Tape PunCh OUt t 
Typewriter OUtput 

Magnetic tape search 
Parallel. 

is ~ol8 ible in both directions. 
(LOCI( FIIIEQ. : 100 kc. 

CO"I'OOIEotT5: 400 tubes, 200 cry.tall, 25 relays. 
Jl[ OI~ItKS: Computer i8 completed, bIlt ..,111 not be ptlt into 

operation until YBBDT is loaded. 

Sp .. d 
of 

J40t 101'1 
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lIII IBIli IND I 

IIIIIlT 8': M.I.T. Digital Computer Laboratory 
IN$U Ll UI O"S: M. t.T. Digital Co:crputer Laboratory 

Cambridge. Maue.chueetts 

,"'I£S AVllLA8LE: Not ava1lable 
.pO:;UW14'1IIG 5ER~'C£: Not available 

CO"" rUTING TUIE: Some t1J:1e available for academic use by MIT staff and others. 
FlOOIl AlIEA: :3:300 SQ. .. ft. POWE~ COII$III1"'O"': 60 IW 

COOL t;r;: 13000 eu.tt /otn. fl~sr R(AlIT ~OII usc: Deoomber 1950 
em sumo FOR' Real ... time control pl"obleos alao general ptlrpose cOmpltation , - • 

O'UATIH G SCIIEOUlE E~~INEEIII~G Ptionrw SOLVING 

St".o:I. ". Int . E, o o.,~. rrror_~r~ .. ErrGrl"O<l' 1I",.lr 
Idle Toul 

Nnl.,. 2B 60 8 
~. rc;."t 14 

'EqSO''''W 11 operators, 15 maintenance. 4S mathematicians, 13 clerioal 

N~"8", BaSE: 

WOlt Cl UN"TH: 

2 (10, 8, 
16 bit. 
-1 to +1 

or alphameric externally) 

"~GnIW{ I,,). liE'.: One I co::rplement '!'0(1£"".~ CO"UN General St or9 

OP£RHIOIIS: All arithl'l1et1e operatioDs, seale factoring, loglcal orders, 
versatile input-~~tPUt orders. 

"" .. , ,,,... ,,'u. ,. 

F""c:t Ion 

6 'us 
lac na · ;'n 
100L. 10,. 

~p .. d ., 
!lot Ion 

11>:. Tub. 

~ 
Dl'UID 
Tane C4l 

2( ,4 
lQ2 

".,UM S, ... 
In",t 1140 

1 1\...1(> o""" •• n 
• 1 ."" 

• '" ,.n" 
,.n ~URC" : Reading, reeordin~t searching all po •• ible under program 

lIillll1lOnlC 1100[: Parallel ClOC~ "10.: 2 mc and 1 me 

COII "UTING [lfOl(IfT: Flip-flops 
CO" 'Oll[ OI Y$ : 6800 tubes, 22000 crystal rectlfier. , 1800 relays. 

R( OIA~IC$: 12 of thtJ 28 hours of scheduled maintenance represent time 
allowed f or recovery frOD installation of neY term1n8l 
equipment. Extra bit in electrostatic storage prOTlde. 
parity check. There are transfer Cheekl, arithmetlc overflov 
Blare, end marginal oheeklng fa.cn t Uel. 
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VISD 
(Wisconsin Integrally Synchronized Computer) 

IIUILT If: Electrical Engineering Department, University of Wisconsin 
INSTAlUTtO"S: University of Visconsin 

COPIE$ AY.1LAIIL(: 

I"ItOGIIA"'WIC; SEkVICE: 

co .. ~ .101:; T 111(: 

flOOll AilE": 

COOLI~(i: 

IIEST 

O"UH IN 

SUITED FOl!: 

G SCII[OUl[ 

I II • • , .... 

I I', .ee", 

NU"!I(I\ USE: 

WOfID lEII.:;tll: 

~iJlI.eE"t •• '1:;[: 

IIEG'TIV[ _no RE'.: 

(Development of the computer va. supported tn part by the 
Wheone1n Alumni Research roundation I the Engineering 
Experiment Station, and the University of Wisconsin.) 

Available to 
Available to 
12 sq. ft . 

Unlv. of WileoDltn and interested concerns. 
Unlv. of Wisconsin and interested concern •• 

~E'I CO~SIl"'fIO"': 6.6 kw. 
FIIIST IIEAD' ~OII USE' 1954. 

General purpose (small input-outPUt problems). 
['" IHHII !f"~ ~"CIH[" snv II.G 

~ ..... a. 1I.:nl. ("G . On. {rro~_Fr". £rro".oul 'I_ II r 

2 (10 externally). 
SO bits. 
10-75 to 1075, l~m~CTlI)tj TYPE: Three-addreu. 
Absolute value &tim~E_CE C(l~TIIOl: General store. 

Id I. TOtil 

96 

OprIUTI!l~!o: Add, subtract, multiply, div ide, compare - all either alge­
braic or absolute value - transfer. in, out, halt (conditionally 
or definitely); extraot (substitute digita). 

!oPHO T •• ",fe. IIddltion Itlplltulon 01 .. 1,1(11'1 

II I". 
Incl. "'een 

17 ms 17 ms 17 II .> • 

hel. of Io;ee" 

!.H'IIU~[: Cep.e Itr 110. cf <:IIf 10;0;" " 0."",01 •••• Spud 

'" .... g"Uic ,,~ l,"gth of 

T1P' F.."et Ion IIIords f'Ae_" o. ...,. .CIITT~ ... ~tlon 

'coust Ie. 
O"n",'1 ..... \I,,, . 

"to D~ , n?" " 17m. Serial • S'd1a 1'.<2<."" 
Ma£lletic Drum Internal 4 4 

~O 
Serial • S'd1a )525r"'" 

Ma""et1c Drum Interna: 3 3 5 · <'die 
44- 1 word.l 

,"PlifIOI1T PIJT: Typ, f,met Ion Speed 

Flexowriter In-Out .. it, 
channel 118per tape) 

T'PE SE.Ilt;~: None. 
• 'UTlh. ElIC ""'Il{: Serial. CLOCI( ~fI[' . : 100 kc • 

COtll'UTI_C; ELE"~.': VacuUJ:I tube. 
(n" I'OtI[ .. rs: 700 tubes. 60 crystal rectifiers. 

"[ItA"!(!.: Provision made for operation one cycle at a tiJ:!le. The 
following four procedures are normally e&rried aut at 
the &&me time (integral synChronization): (1) locate 
order HI (2) locate the two operande called for by order I-1, 
() perform operation specified by order H-2. (4) deliver 
to storage result of order 1;-3. 
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Z '" (Zu •• ) 

IWILT !IV: Zuse K.G • • Neukirchen (Kreis Hbfald) t Germe.ny 
INSTALL AT IOot S: ~ldgenoes1sche Technhche Hoehechule, IneUtut flU 8ll8ewa.ndte 

Mathematik. Zurich , Switzerland 

COP I[S A~ AltAIIL[ : 

PROG~Aw~ t HG SERVICE: 

-

CO "' I'1JTI~ Tt " E: 

HOM AREA: 

tOOli NG: 

IIEST SUITED FOR: 

O"[U T1 N G SCHEDULE 

Hr ./ '''' 

Percen t 

No. 
Available. 
Available. 
160 sq. ft. 
None. 
Differential 

[NGIN[(ltlHli 

Se llad. '" tnt. Enq. 

2 
1.7 

~.[q CO~Suw~TION: 

FI~ST "EADT FQII usr" 
equations 

1 kv. 
1950. 

PIIOIIl(N 50(\11 HG 

Of'v . Error.Fr •• Eno".o .... 

lOB '" 90 ,-, 
R • • 1 r 

t et le 

6 
S 

P EIISO ~ 'tEl: 2 operators . 2 maintenance men, and 2 mathematlcia.na 
(all part time). 

NUII8ER BASE: 

WOIIO lE NGTH: 

1I11ro18(1I U~G£: 

N(GHtyr NO . REP . : 

2 (10 external17). 
32 b!~ry dig6;s (instructions 8 binary digits). 
±. 2- to:e.2 . INSTRutTlO~ TYPE: 

Absolute value & ajgn"ouENcE CO'fTIII:Ol: Paper tape. 

Tout 

120 
100 

97 

OPERATIONS: Addition , subtrac tion , multiplication . diTislon, square root i 
Dnlltipl1ca.tion by 2 , 10 . i . 1/'3. lIs . 1/7, IT'' , l/-rr , -1. 

SPHO. T •• n,f •• Idd it loro INuIl ;plle.Hon Division Sauare R ot 
IfIC I . 

I "' Ir •• 0., .e 1 s.c , .eo , •• 0 
Accu, I 

O. S s.c 1 see , Bec , sec ..... . o •• 
hcl. o f A.cc. " 

STOR.lG[: C.P'Cil, 1Oo.0f ClIl I.e,. " 0 ..... 01' ••• 5p.~ 

I, I(,og",ll, ,,- l.ng t ll of 
Typ. funct 10<'1 Word' Tr.cks , Or ...., . o.CRTTyp. "ot 101'1 

.\c:ouH Ic 
Clunnflll "u. II in. 

Mechanical store Internal 6'> O.S. Paralle 

IN PUT/OUTPUT: Typ. Func t ion Spu d 

Paper tape In&Out 30 vord. per .in. 
P 20 

up( stUIC" : None. 
ARlT Hll rTlC ..00(: Parallel. ClOCI< FItE:).: 20 cycles per sec . 

COll l'UTlH(; £lE" ENT: Relay. 
CO"pOII E ~ rs: 2200 relays. 

II(IIAIIK5: This computer uses 8. floating binary point. The exponent 
is represented by 7 binary digita. See Roger C. Lyndon. 
liThe Zuse Computer,· Math. Tables ~ Other A!S.!. to Computation, 
no. 20, p. 355 (Oct. 19"'7). 



• 

• 

Z s 
(Zu •• ) 

SUItT n: Zuae I.G., Neuklrchen (Kreie Hiinteld) f Germany. 
INSTA tLHI OIIS: Letts GmbH., Vetllar, Optical Yorks • 

COPIE$ AV l IL18l£: For sale. 
' ''nr;U .... ING SEII ¥IC£: Wot available. 

CO" 'UTlfrIC. TI ME: Not available. 
~ lOPll AIlEA : PO. III CONSU"" TlOIt : ,tv. 

COOtl ~ ~: 

BU T 5UITtO 'Of! , 
None. 
General • D • 

FUst IIEADI' fOIl USE: June 1953. 
purpole ' optical compntatl0 I 

O'ERAT III G SC NEDUl[ £NGHtEEIII NG 

Sehd . ... Int. £-;;;;-. , ... 
I 1Ir1 / Wk 

I "";' "t 
'[IISOlltt!l : 1 operator. 

"1ItI1SE1I: US(: 

'tOIIO L£ IIIGTII: 

2 
36 b1nary d1g~t •• 
:t: z-63 to ± 2 J. 

~O!ll[N SalYI "'G 

Error _Fr • • ErrOll, .,,,,, h". t. 

1I1"HlltCTtI'N nH: 

II EG UI VE ~. !IV.: Complement . S£CUEItCE COOITROL: 111m tape. 

Idl, Tot.1 

OPEW IOtIS : Addition , subtraction , multiplication , diThlon , square root. 

nno Tr.". f" Addition ~It Ipllen lor. Ohhl ... • • n< 
If l". <0 m. 

1rw;1 . '<CI " 
100 IDS 100 . ~ ?<n •• II ••• • 

Ewtl . o f lee t •• 

<T""'A" ~ : Caple Ity No . of CRT ~ tCIU On.O r. • • , Sped 
I, "19"l t It ,,- l l ngth 

_. 
TY PI fUftct ion Words Tr.c ~ • • or 

""ou.tlc 
...... o r CIITType ""'I Ion 

Chinn, I . ".v . " I". 

Relav (tentative Internal 12 0 • <0 m Fa 

..;;;; 

I Jf' 1rT IOIrT 'UT: TypI funct Ion Sp .. d 

1J11lO.t 
Taoe 
'rygevri ter Outrut 8 .;. ;;. .. 

u n S£'.I'C~ : Possible in the torvard direction. 
All ITHWn Ie " 'OE: Parallel. CLOCK f'lEi).: None. 

COot'UT1 I1G EUW(Jt1: Relay. 
co .. p{ltjr ~ ts: 2500 relays. 

1I(",lI ltS: Tbh computer uses a tloating binary point. Tbe exponent 
i. represented by ? binary digits. 
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INDEX OF COMPUTERS 

ABC I ERA 1103 35 ACE Pilot Model 2 FERUT 61 
Aiken Relay Calculator 41 FLAC 36 ALWAC 3 GI 37 
APE(Rlc 4 G2 38 
APE(XlC 5 GAMMA 3 39 ARRA 6 Harvard Mark I 40 
Automahc Sequence Controlled Harvard Mark II 41 

Calculator 40 Harvard Mark HI 42 
AVIDAC 7 Harvard Mark IV 43 
BARK 8 Harwell Computer 44 

• Bell Computer. Model IV 63 Hughes Airborne Control 
Bell Computer J Model V 9 Computer 45 
Bell Computer, Model VI 10 HURRICANE Computer 80 
Bendix Decimal Digital J.A.S. Computer 52 

Differential Analyzer II IBM bOlA Calculating Punch 46 
BESK 12 [BM 604 Electronic Calculating 
BINAC 13 Punch 47 
Burroughs Laboratory IBM 601 Electronic Calculator 48 

Computer 14 IBM Type 650 Magnetic-Drum 
CADAC 102 15 Calculator 49 
CADAC 102A i6 IBM 701 25 
CALDIC 17 IBM CPC 50 
Circle Computer 18 ILLIAC 51 
Consolidated Eng. Corp. Institute for Advanced 

Model 36-101 Computer Study Computer 52 
System 19 Institute for Advanced 

CRC 102 15 Study Type Computer s 
CRC 102A 16 AVIDAC 7 
CRC 105 20 LAS Computer 52 
CRC 107 21 ILLIAC 51 
C.S.I.R.O. Mark I 22 JOHNNIAC 57 
CUBA 23 MANIAC 62 
Defense Calculator 25 ORACLE 75 
Digital DIfferential Analyzers ORDVAC 76 

Bendix DDDA II TC-I 86 
CRC 105 20 IRSIA-FNRS Computer 53 
MADDIDA 60 JAINCOMP_A 54 
Stevens Inst. DDA 84 JAINCOMP-BI 55 

DYSEAC 24 JAINCOMP-C 56 
EDPM Type 70 I 25 JOHNNIAC 57 
EDSAC I 26 LEO 58 
EDVAC 27 Logistics Computer 59 
ELECOM 100 28 MADDIDA 60 
ELECOM 120 29 Manchester Electronic • ELECOM 200 30 Computer 61 
Elliott-N.R.D. C. Computer MANIAC 62 

401 Mark I 31 Mark 22 Computer 63 
• ENlAC 32 MIDAC 64 

ERA 1101 33 MINAC 65 
ERA 1102 34 MINIAC 66 

99 



MONRO BOT 67 SEAC 84 

MSAC 68 Stevens Institute of Tech. 

MOSAIC 69 Digi.tal Differential Analyzer 85 

NAREC 70 SWAC 86 

NICHOLAS 71 TAC 87 

Norwegi.an Computer n TC-I 88 

OARAC 73 Tokyo Mark 1 89 

OMIBAC 74 Tokyo Mark 11 '10 

ONR Relay Computer 7S T .R.E. Computer '11 • 

ORACLE 76 UNIVAC '1"Z 

ORDFJAC 30 U.S. Air Force-Fairchild 

ORDVAC 77 Computer '13 

PERM 78 UTEC 94 

PTERA 79 WHIRLWIND I 95 

R4S 80 White sac 
ZI 

RAYDAC 81 WISC 96 

Rechenautomat IPM 82 Z4 97 

Remington Rand 409-Z Z 5 98 

and 409-2R 83 

• 

• 

• 
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INDEX OF BUILDERS 

Air Force Cambri.dge 
Research Center 1 

Air Force Missile Test Center 36 

Arbeitsgemeinschaft fUr 
Elektronische Rechenrnaschinen. 
T. H. (Munich) 78 

Arbeitsgruppe filr Numerische 
Rechenmaschinen (G6ttingen) 37.38 

Argonne National Laboratory 7,76 

Atomic Energy Research 
Establishment (England) 44 

Bell Telephone 
Laboratories 9,10,63 

Bell Telephone Mfg. Co. 
(Belgium) 

Bendix Aviahon Corporation, 

53 

Computer Division 11 

Birkbeck College, U. of London 4,5 

Burroughs A,dding Machine Co. 14 

California Institute of Technology, 
Digital Computing Group 65 

Cambridge University, 
Mathematical Laboratory 26 

Compagnie des Machines BULL 39 

Commonwealth Scientific and 
Industnal Research Organiza­
tion. Ow. of Radio Physi cs 
(Australia) 22 

Computer Research 
Corporation 

Consolidated Engineering 
Corporation 

15,I6,ZO,ZI 

19 

ECkert-Mauchly Div .• Remington 
Rand, Inc. 13.92 

101 

Eidgenossische Technische 
Hochschule (Switzerland) 

Electronic Computer Div .• 

80 

Underwood Corp. 28,29.30 

Electrotechnical Labora­
tory (Tokyo) Laboratory 
of Applied Mathematic s 

Elliott Brothers Ltd . 

Engineering Research 
Associates Div., Remington 

89,90 

31,71 

Rand Inc. 33.34,35,59 

Experimental TOWlog Tank, 
Stevens Institute of 
Technology 

Ferranti Ltd. 

General Electric Company 
(Syracuse, N.Y.) 

General Electrtc Company, 
Aeronautical and Ordnance 
Systems DiviSIon 

Harvard University, Compu-

85 

61 

73 

74 

tation Laboratory 40,41,42,43 

Hogan Laboratories, Inc. 

Hughes Aircraft Company 
Research and Development 
Labs. 

Instttut CUr Prakttsche 
Mathematik (Germany) 

Institute for Advanced Study 

InstItute for Numerical 
Analysis 

18 

45 

8Z 

5Z 

86 

International Business Machtnes 
Corporation 25.40.46.47.48,49.50 

International Telemeter Corp. 88 



The Jacobs 
Instrument Co. 

Logistics Re.search, In c . 

54 ,5 5 ,56 

3 

Los Alamos Sci en t i fic 
Laboratory 

J. Lyons &: Co., Ltd. 

Marchant Research Inc. 

Matematikmaskinnamndens 
Arbetsgrup. K.T.H. 
(Stockholm) 

Mathematisch Centrum 
(Amsterdam) 

Max-Planck-Institut fur 
Physik 

M.1. T. Digital Computer 

62 

58 

66 

8, 12 

6 

37,38 

Laboratory 95 

Monrobot Corp. 67 

Moore School. 11. of 
Pennsylvania 27.32,68 

National Bureau of Standards. 
Electronic Computer 
Laboratory 24 .8 4 

National Bureau of Standards. 
Institute for Numerical 
Analysts 

National Physical Laboratory 
(England) 

86 

Naval Research Laboratory 70 

Northrop Aircraft Corp. 

Oak Ridge National Lab .• 
Nuclear Energy for Propul­
sion of Aircraft (NEPA) 
Project 

Post Office Research 
Section (London) 

60 

93 

Postal &: Telecommunications 
Servlces. Central Laboratory. 
(The Hague) 79 

Radar Research Estabhshment 
(Telecommumcations Res. Est.) 
(England) 9 1 

Rand Corp. 57 

Raytheon Mig. Co. 81 

Remington Rand Inc. (Conn.) 83 

Remington Rand. Inc .• Eckert-
Mauchly Div. 13.92 

Remington Rand Inc .• Engineer ­
ing Research Associates 
Div. 33,34,35 , 59 

Royal Norwegian Council for 
Scientific and Industrial 
Research. Central Institute 

Societe' d' Electronique et 
d'Automatisme (France) 

Stevens Institute of Technology. 
Experimental Towing Tank 

Telecommunications Research 
Establishment (Radar Res. Est.) 

72 

23 

85 

(England) 91 

Tokyo Shibaura Electric 
Manufacturing Company 

Underwood Corporation, 
Electronic Computer 
Division 

University of California 
(Berkel e y ) Electrical 
EnglDeering Div. 

University of Illinois 

University of London. 
Birkbeck College 

102 

87 

28,29,30 

17 

51 . 77 

4 , 5 

.. 

• 

.. 

• 
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University of Michfgan, 
Willow Run Research Center 64 

University of Pennsylvania, 
Moore School 2.7.32.,68 

University of Toronto, 
Computation Centre 94 

103 

University of Wisconsin, 
Electrical Engineering Dept. 96 

Willow Run Research Center 
U. of Michigan 

Zuse K. G. (Germany) 

64 

97.98 



GEOGRAPHIC LOCATION OF BmLDERS AND COMPUTERS 

(FOREIGN) 

Australia 

Commonwealth Scientific &t 
Industrial Research 
Organization, Div. of 
Radio Physics 

CSIRO Mark I 

Belgium 

Bell Telephone Mfg. Co. 

lRSIA-FNRS Computer 

Canada 

Manchester Electronic 
Computer 

University of Toronto, 
Computation Centre 

UTEC 

England 

ACE 

APE(R)C 

APE(X)C 

Atomic Energy Research 
Establishment 

Birkbeck College. U. of 
London 

22 

22 

53 

53 

61 

94 

94 

2 

4 

5 

44 

4, 5 

Cambridge University, 
Mathematlcal Laboratory 26 

EDSAC I 26 

Elliott Brothers, Ltd. 31,71 

Elliott-N.R.D.C. Computer 
401 Mark 1 31 

Ferranti Ltd. 61 

England (Cont'd) page 

44 Harwell Computer 

LEO 

J. Lyons &. Co., Ltd. 

Manchester ·Electronic 
Computer 

MOSAIC 

National Physical Laboratory 

NICHOLAS 

Post Office Research Section 

Telecommunications Research 
Establishment (Radar 

58 

58 

61 

69 

2 

71 

69 

Res. Est.) 91 

T. R. E. Computer 91 

France 

Compagnie des Machines BULL 39 

CUBA 

GAMMA 3 

Soci~t~ d'lftectronique et 
d'Automatisme 

23 

39 

23 

Germany 

104 

ALWAC 3 

Arbeitsgemeinschaft fur 
Elektronische Rechenmaschinen. 
T. H., Munich 78 

Arbeitsgruppe fur Numerische 
Rechenrnaschinen, 
G~ttingen 31,38 

Darmstadt Computer 

G I 

43 

37 

• 

• 



Germany (Cont'd) page The Netherlands (Cont'd) page 

G 2 38 Mathematisch Centrum 6 
\ 

Institut fUr Praktische Postal &: Telecommunications 
Mathematik 82 Services. Central 

• Max·Planck.lnstitut fur 
Laboratory 79 

Physik 37,38 PTERA 79 

PERM 78 Norway 

Rechenautomat IPM 82 Norwegian Computer 72 

Z 5 98 Royal Norwe.&'ian Council for 
Scientifi.c and rndustrial 

Zuse K. G. 97,98 Research, Central Institute 72 

Japan Sweden 

Electrotechnical Laboratory BARK 8 
(Tokyo) Laboratory of 
Applied Mathematics 89,90 BESK 12 

TAC 87 Matematikmaskinnamndens 
Arbetsgrup, K. T.H .• 

Tokyo Mark I 89 Stockholm 8, 12 

Tokyo Mark 11 90 Switzerland 

< Tokyo Shibaura Electric Eidgenossische Technische 
Manufacturing Company 87 Hochschule 80 

The Netherlands R4S 80 

ARRA 6 Z 4 97 

Manchester Electronic 
Computer 61 

• 

• 
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GEOGRAPHIC LOCATION OF BUILDERS AND COMPUTERS 

(USA) 

California 

Bendix Aviation Corporation, 
Computer Division 11 

Bendix Decimal Digital 
DifCerential Analyzer 

BlNAC 

CADAC 102A 

CALDlC 

California Institute of 
Technology Digital 
Computing Group 

Computer Research 

11 

13 

16 

17 

65 

Corporation 15.16,20.21 

CODsoHda ted Engineer­
ing Corporation 

Consolidated Engineer­
ing Corporatton Model 
36-101 Computer 

CRC 105 

Hughes Airborne Control 
Computer 

Hughes Aircraft Company. 
Reaearc h &: Development 
Labs . 

International Telemeter 
Corp . 

Institute (or Numerical 
Analysis 

JOHNNlAC 

Logistics Research, Inc. 

MADDlDA 

19 

19 

20 

45 

45 

88 

86 

57 

3 

60 

106 

California (Cont'd) 

Marchant Research Inc. 

MINAC 

M[NlAC 

Northrop Aircraft Corp. 

Rand Corp. 

RAYDAC 

SWAC 

TC-1 

UNIVAC 

University of California 
(Berkeley) Electrical 
Engineering Div. 

Connecticut 

Remington Rand Inc. 

District of Columbia 

CRC 105 

CRC 107 

DYSEAC 

ELECOM 200 

Logistics Computer 

Mark ZZ Computer 

NAREC 

National Bureau of Standards 
Electronic Computer 

66 

65 

66 

60 

57 

81 

86 

88 

92 

17 

83 

20 

21 

24 

30 

59 

63 

70 

Laboratory Z4,84 

v 

• 

• 
, 



• 
J 

, 

• 

., 

, 

Distnct of Columbia (Cont'd) page 

Naval Research Laboratory 70 

ONR Relay Computer 75 

SEAC 

UNIVAC 

Florida 

Air Force Missile Test 
Center 

FLAC 

Illinois 

Argonne National 
Laboratory 

AVlDAC 

ILLlAC 

University of Illinois 

Maryland 

ALWAC 

Bell Computer, Model V 

CADAC lOlA 

Circle Computer 

CRC 105 

EDVAC 

ELECOM 100 

ENlAC 

Instrument 

84 

9l 

36 

36 

7,76 

7 

51 

51.77 

3 

9 

16 

18 

20 

27 

l8 

32 

The Jacobs 
Co. 54,55,56 

JAINCOMP-A 54 

JAlNCOMP-Bl 55 

JAlNCOMP-C 56 

10'/ 

Maryland (Cont'd) 

MADDlDA 

ORDVAC 

UNIVAC 

Massachusetts 

ABC 

Air Force Cambridge 
Research Center 

CADAC 102 

Harva rd Mark I 

Harvard Mark IV 

Harvard University. Computa-

page 

60 

77 

92 

1 

1 

15 

40 

41 

tion Laboratory 40.41,42,43 

M.1. T. Digital Computer 
Laboratory 

MONRO BOT 

Raytheon Mfg. Co. 

WHIRLWIND I 

Michigan 

Burroughs Laboratory 
Computer 

MlDAC 

Willow Run Research Center. 
U. of MiChigan 

Minnesota 

Engineering Research 
Associates Div. , Remington 

95 

67 

81 

95 

14 

64 

64 

Rand Inc. 33,34,35,59 

New Jersey 

Bell Computer, Model VI 10 



New Jersey (Cont'd) page 

Bell Telephone 
Laboratories 9,10,63 

CADAC 10ZA 

Experimental Towing 
Tank, Stevens Institute of 

16 

Technology 85 

Institute for Advanced Study 52 

Institute for Advanced 
Study Computer 

MONRO BOT 

Monrobot Corp. 

Stevens Institute of 
Technology Digital 
Differential Analyzer 

New Mexico 

CADAC 10ZA 

CRC 105 

CRC 107 

Los Alamos Scientific 
Laboratory 

MANIAC 

New York 

Circle Computer 

EDPM Type 70 I 

ELECOM 100 

5Z 

67 

67 

85 

16 

ZO 

ZI 

6Z 

6Z 

18 

Z5 

Z8 

ELECOM IZO Z9 

General Electric Company, 
Aeronautical &. Ordnance 
Systems Division 74 

General Electric Company 
(Syracuse, N.Y.) 73 

New York (Cont'd) page 

Hogan Laboratories, Inc. 

IBM Type 650 Magnetic-
Drum Calculator 

International Business 
Machines Corpora-

18 

49 

tion 25,40,46,47,48,49,50 

OMIBAC 

Underwood Corporation, 
Electronic Computer 

74 

Division 28,29,30 

UNIVAC 9Z 

Ohio 

OARAC 73 

Pennsylvania 

BurrO\~hs Adding Machine Co . 14 

CADAC IOZA 

Circle Computer 

Eckert- Mauc hly Dw. , 
Remington Rand, Inc. 

MSAC 

Moore School, U. of 
Pennsylvania 

16 

18 

13,9Z 

68 

Z7,3Z,68 

Tennessee 

108 

• 
ERA IIOZ 34 

MADDIDA 60 

Oak Ridge National Lab .. 
Nuclear Energy for Propulsion 
of Aircraft (NEPA) Project 93 

ORACLE 

U. S. Air Force-Fairchild 
Computer 

76 

93 

• 

r 

, 



~ ~ Vi.rginia (Cont'd ) ~ 

MADDIDA 60 Harvard Mark 111 42 

Virginia Wisconsin 

• Bell Computer . Model V 9 Univer sHy of Wisconsin, 
Electrical Engi.neering 

.J ERA 1101 34 Dept. 96 

Harvard Mark II 41 WISe 96 

• 

• 

109 
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